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(54) RECORDING/REPRODUCING APPARATUS AND METHOD 

(57) There is provided a recording/reproducing 
apparatus capable of obtaining a stable trickily played 
image at the time of trick play by simple processing with- 
out managing time for each reproduction at a predeter- 
mined number of times the speed at the time of normal 
reproduction. 

A normal play recording data generating portion 1 
generates normal play recording data from a bit stream 
201. The trick play recording data generating portion 2 
generates trick play recording data from the bit stream 
201. A packet generating portion 3 generates a time 
information packet representing time information for 
managing the time when a reproduced image is output- 
ted and a control information packet representing con- 
trol information for decoding trick play recording data, 
and outputs each of the packets to the trick play record- 
ing data generating portion 2 such that the time informa- 
tion and the control information are respectively 
recorded at predetermined positions of a trick play area. 
A recording portion 5 respectively records through a 
recording head 6 normal play recording data in a prede- 
termined normal play area on a recording medium 202 
and trick play recording data in a trick play area on a 
recording medium 202. 
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Description 
BACKGROUND ART 

[0001] The present invention relates generally to a 
recording/reproducing apparatus and a recording/repro- 
ducing method, and more particularly, to an apparatus 
and a method for performing digital recording/reproduc- 
tion such that a bit stream comprising a video signal and 
an audio signal which are coded utilizing the correlation 
between screens in digital satellite broadcasting or the 
like can be subjected to trick play (variable speed repro- 
duction). 

TECHNICAL FIELD 

[0002] In recent years, digital satellite broadcasting 
using an MPEG (Moving Picture Experts Group) system 
has been put to practical use and paid attention to. The 
MPEG system is a motion compensation predictive cod- 
ing system utilizing the correlation between screens, in 
which a plurality of frames compose GOP (Group Of 
Pictures). The GOP comprises an I picture (an I frame 
and an I field) (Intra-coded Picture), a p picture (Predic- 
tive-coded Picture), and a B picture (Bidirectionally Pre- 
dictive-coded Picture). When the GOP is composed of 
12 pictures, for example, IBBPBBPBBPBB, the P pic- 
ture has been subjected to predictive coding from an I 
picture or a P picture which is three pictures ahead of 
the P picture, and the B picture has been subjected to 
bidirectional predictive coding from an I picture or a P 
picture ahead of and behind the B picture. 
[0003] Particularly, in an MPEG2 system, data rep- 
resenting a coded image, voice, or the like is referred to 
as an elementary stream. The elementary stream is 
transmitted in a format called a PES (Packetized Ele- 
mentary Stream) packet. The PES packet has a struc- 
ture in which a PES header is followed by a PES 
payload that is a data part. 

[0004] In the above-mentioned digital satellite 
broadcasting, a multiplexing system called a transport 
stream is generally used. In the transport stream, data 
representing an image, a voice, or the like is transmitted 
upon being divided into transmission units having a 
fixed length of 1 88 bytes which are referred to as trans- 
port packets. The transport stream includes a packet in 
which information for identifying PID (Packet ID) or the 
like which is referred to as PAT (Program Association 
Table) and PMT (Program Map Table) (generically 
referred to as PSI (Program Specific Information)) has 
been incorporated. A receiving device detects the PAT 
(the PID referred to as the PAT existing in the transport 
stream is a fixed value °0x000 B ) to extract PMT in a par- 
ticular program and examines the PMT to detect a 
packet including image or voice data to be an object, to 
accurately decode coded data. 
[0005] When the data coded by the MPEG2 system 
is recorded and reproduced on a magnetic tape by a 



digital VTR, the data is reproduced in the order 
recorded in normal reproduction, so that the original 
image can be accurately reproduced. At the time of trick 
play such as high-speed search, however, a head 

5 crosses and traces the magnetic tape. Accordingly, the 
head traces only a part of each of tracks, so that image 
data cannot be accurately reproduced. 
[0006] Therefore, Japanese Patent Laying-Open 
No. 6-2921 23 (hereinafter referred to as prior art docu- 

w ment), for example, discloses such a technique as to 
record an I picture for trick play at a predetermined posi- 
tion on a recording medium which can be reproduced at 
the time of trick play and reproduce data representing 
the I picture at the time of trick play to reproduce a 

is reproduction screen. Fig. 25 is a diagram for explaining 
a conventional technique described in the prior art doc- 
ument. 

[0007] As shown in Fig. 25, trick play data is 
recorded on a trick play area 501 (indicated by hatching 

20 in Fig. 25) at the center of a recording track on a mag- 
netic tape 202. Further, a trace of a magnetic head in a 
case where the magnetic tape 202 is fast forwarded at 
five times the speed at the time of normal reproduction 
is indicated by a dotted line 502. At the time of reproduc- 
es tion at five times the speed, the magnetic head repro- 
duces the trick play area 501 almost on track, thereby 
making it possible to stably obtain the trick play data and 
stabilize a reproduced image at the time of reproduction 
at five times the speed. Similarly, image data for other 

30 reproduction speeds are recorded at positions which 
can be reliably reproduced at the respective reproduc- 
tion speeds, thereby making it possible to obtain stable 
reproduced images at the other reproduction speeds. 
[0008] In a case where the recording/reproducing 

35 apparatus as described in the above-mentioned prior 
art document is used, to record a transport stream on a 
recording medium such as a magnetic tape, however, 
when an attempt to record the trick play data on an area 
different from an area where normal play data is 

40 recorded is made, it is necessary to extract the I picture 
for trick play from the inputted transport stream to con- 
struct a video stream, and multiplex PSI called PAT and 
PMT that is control information for decoding the trick 
play recording data to generate and record the transport 

45 stream for trick play. In this case, the PSI is multiplexed 
on the trick play image data, and the image data is 
recorded on the trick play area. Accordingly, the record- 
ing rate of the image data is decreased by an amount of 
the multiplexed PSI. 

so [0009] Particularly, the trick play area where the 
trick play recording data is to be recorded has no 
recording capacity sufficient to record data representing 
all I pictures to be extracted in real time, so that all I pic- 
tures composing a bit stream to be inputted are not 

55 recorded, and data representing several I pictures are 
decimated and recorded. Further, a time period during 
which data corresponding to one I picture is recorded on 
the trick play area on the recording medium is longer 
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than a time interval at which the I pictures are inputted. 
[0010] If time information such as PCR (Program 
Clock Reference), PTS (Presentation Time Stamp), or 
DTS (Decoding Time Stamp) which is added to a bit 
stream to be inputted is recorded and reproduced as it s 
is, therefore, a problem arises in the timing of outputting 
an image at the time of trick play, so that a reproduced 
image is distorted. Even when a time interval at which 
the PSI that is the control information is multiplexed and 
the timing of multiplexing are not considered, the repro- io 
duced image is distorted when a time interval at which 
the PSI is obtained is long. Further, in a case where trick 
play is performed over two or more programs which dif- 
fer in PSI, the reproduced image is distorted until new 
PSI is obtained when the programs are switched. is 
[001 1 J On the other hand, a method of monitoring a 
transmission packet interval at the time of recording with 
respect to each reproduction at a predetermined 
number of times the speed at the time of normal repro- 
duction is considered. In such a method, however, a cir- 20 
cuit only for performing time management for the 
reproduction at the predetermined number of times the 
speed is required, so that the circuit scale of a recording 
apparatus is increased. If time information is replaced at 
the time of reproduction, the circuit scale is increased 25 
even in constructing a reproducing apparatus. 
[0012] Therefore, an object of the present invention 
is to provide a recording/reproducing apparatus and a 
recording/reproducing method in which trick play 
recording data is recorded on a trick play area of a 30 
recording medium by increasing the data rate thereof, to 
obtain a stable and high-quality trickily played image at 
the time of trick play by simple processing without man- 
aging time for each reproduction at a predetermined 
number of times the speed at the time of normal repro- 35 
duction, and the trickily played image is not distorted 
when programs are switched. 

DISCLOSURE OF THE INVENTION 

40 

[0013] The present invention has the following fea- 
tures to attain the object above. 
[0014] A first aspect of the present invention is 
directed to a recording apparatus for digitally recording 
on a recording medium a bit stream comprising a video as 
signal and an audio signal which are coded utilizing the 
correlation between screens, the apparatus comprising: 

normal play recording data generation means for 
generating from the bit stream to be inputted nor- so 
mal play recording data, used when normal repro- 
duction is performed, composed of a plurality of 
predetermined recording blocks; 
trick play recording data generation means for gen- 
erating from the bit stream to be inputted trick play 55 
recording data, used when reproduction at a speed 
different from that in normal reproduction (hereinaf- 
ter referred to as trick play) is performed, composed 



of a plurality of predetermined recording blocks by 
adding information outputted by packet generation 
means; 

the packet generation means for generating a time 
information packet representing time information for 
managing the time when a reproduced image is 
outputted and a control information packet repre- 
senting control information for decoding the trick 
play recording data, and outputting the packets to 
the trick play recording data generation means; and 
recording means for recording through a recording 
head the normal play recording data in a normal 
play area to be organized on the recording medium 
and the trick play recording data in a trick play area 
to be organized on the recording medium, wherein 
the time information packet and the control informa- 
tion packet which are outputted from the packet 
generation means being respectively recorded at 
predetermined positions inside the trick play area in 
a format of the trick play recording data. 

[0015] As described above, according to the first 
aspect, the time information and the control information 
which are generated by the packet generation means 
are previously regularly recorded at predetermined 
positions inside the trick play area to be organized on 
the recording medium. Consequently, it is possible to 
generate the time information in a small-scale circuit. 
Further, the time information and the control information 
need not be generated at the time of trick play, so that 
the circuit scale of a reproducing apparatus can be 
reduced, which is convenient for constructing a repro- 
duce only device. 

[001 6] A second aspect is characterized, in the first 
aspect, in that the predetermined positions are provided 
on the recording medium in such a manner as to be 
arranged at least once within a predetermined time 
interval in synchronization with the scanning of the 
recording head at the time of trick play at a predeter- 
mined number of times the speed at the time of normal 
reproduction. 

[0017] As described above, according to the sec- 
ond aspect, the time information and the control infor- 
mation which are generated by the packet generation 
means are previously regularly recorded at predeter- 
mined positions inside the trick play area to be organ- 
ized on the recording medium in synchronization with 
the scanning of the recording head. Consequently, 
respective packet transmission intervals required for 
trick play need not be individually monitored. Accord- 
ingly, it is possible to generate the time information in a 
small-scale circuit. Further, the time information and the 
control information need not be generated at the time of 
trick play, so that the circuit scale of a reproducing appa- 
ratus can be reduced, which is convenient for construct- 
ing a reproduce only device. 

[0018] Third and fourth aspects are characterized, 
in the first and second aspects, in that 
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the packet generation means generates the time 
information representing a time reference value 
within the predetermined time interval, and adds a 
predetermined fixed value corresponding to the 
predetermined position inside the trick play area at 5 
which the time information is recorded to the previ- 
ous time information, to calculate the time refer- 
ence value. 

[0019] As described above, according to the third 10 
and fourth aspects, the respective packet transmission 
intervals required for trick play need not be individually 
monitored. Accordingly, the time information, whose 
generation has been conventionally complicated, can 
be generated by a simple calculation of adding a fixed 15 
value corresponding to the recording position in the trick 
play area. Consequently, it is possible to generate the 
time information in a small-scale circuit. Further, the 
time information and the control information need not be 
generated at the time of trick play, so that the circuit 20 
scale of a reproducing apparatus can be reduced, which 
is convenient for constructing a reproduce only device. 
[0020] Fifth and sixth aspects are characterized, in 
the first and fourth aspects, in that 

25 

the time information for managing the time when a 
reproduced image is outputted is found from the 
time reference value to be the basis of the time 
information and the amount of the trick play image 
data extracted from the bit stream to be inputted, 30 
and 

the time information is a value subsequent to the 
time reference value at which data representing the 
end of the trick play image data is outputted and 
normalized on the basis of a frame update period 35 
on an image display device for displaying the trick 
play image data. 

[0021] As described above, according to the fifth 
and sixth aspects, the time information is normalized in 40 
the frame update period on the image display device, so 
that it is always outputted from the head of a decoded 
image in an output of the image. Accordingly, it is possi- 
ble to obtain a good image which is not updated to the 
subsequent image in the middle of the image. 45 
[0022] Seventh and eighth aspects are character- 
ized, in the first and sixth aspects, in that 

the time information to be added to the trick play 
image data is a time stamp value required to output, so 
at the time of trick play, a trickily played stream at a 
time interval inputted at the time of recording, and 
the time stamp value is a fixed value which is syn- 
chronized with a recording track on the recording 
medium and corresponds to a trick play sync block 55 
number indicated in header information of each of 
the plurality of predetermined recording blocks 
composing the trick play recording data. 
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[0023] As described above, according to the sev- 
enth and eighth aspects, the time stamp value to be 
added to the trick play recording data is generated by a 
simple calculation from the trick play sync block number. 
Consequently, a circuit scale for adding the time stamp 
can be made smaller, as compared with that in the con- 
ventional example. 

[0024] Ninth and tenth aspects are characterized, in 
the first and eighth aspects, in that 

control information required to decode the bit 
stream comprising the video signal and the audio 
signal which are coded utilizing the correlation 
between the screens represents an identification 
number for identifying the structure of the bit stream 
and the content of data composing the bit stream, 
and 

the control information for trick play recorded on the 
trick play area to be organized on the recording 
medium is information which depends on the con- 
trol information included in the bit stream to be 
inputted and excludes the identification number 
relating to data which is not required to generate 
the trick play recording data (which is not extracted 
from the bit stream). 

[0025] As described above, according to the ninth 
and tenth aspects, the control information is taken as 
information representing at least the identification 
number corresponding to data extracted for trick play by 
reducing the information relating to the data which is not 
required, thereby eliminating the possibility that a 
decoder is erroneously operated when an error occurs 
in the stream. Therefore, it is possible to reproduce a 
trickily played image which is more stable. 
[0026] Eleventh and twelfth aspects are character- 
ized, in the first and tenth aspects, in that 

the trick play recording data generation means 
stores the trick play image data extracted from the 
bit stream in order in one memory, reads out the 
trick play image data stored in the memory back- 
ward (in the same direction as the order stored) to 
generate trick play recording data for fast forward 
reproduction, and reads out the trick play image 
data stored in the memory forward (in the direction 
reverse to the order stored) to generate trick play 
recording data for backward reproduction. 

[0027] As described above, according to the elev- 
enth and twelfth aspects, the trick play image data is 
stored in one memory in a predetermined order. The 
respective directions (orders) in which the data is read 
out in a case where fast forward reproducing data is 
generated and a case where backward reproducing 
data is generated are made different from each other, 
thereby respectively generating trick play recording data 
for fast forward reproduction and backward reproduc- 
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tion. Consequently, no memories are respectively 
required to generate fast forward reproducing data and 
backward reproducing data. Accordingly, it is possible to 
reduce the capacity of the memory to half. 
[0028] Thirteenth and fourteenth aspects are char- 5 
acterized, in the eleventh and twelfth aspects, in that 

the packet generation means further generates a 
Null packet that is invalid data in an MPEG stand- 
ard, and 10 
the trick play recording data generation means 
inserts, in generating the trick play recording data 
for fast forward reproduction and backward repro- 
duction from the trick play image data stored in the 
one memory, the Null packet outputted by the 15 
packet generation means into the trick play record- 
ing data in order to compensate, when the amounts 
of the respective trick play recording data to be gen- 
erated are less than a predetermined amount, for 
insufficient amounts, to fill the trick play area. 20 

[0029] As described above, according to the thir- 
teenth and fourteenth aspects, the trick play area is 
stuffed with the Null packet, thereby making it possible 
to prevent an area where no data is recorded from being 25 
generated in the trick play area. 
[0030] A fifteenth aspect is characterized, in the 
eleventh aspect, in that 

the trick play recording data generation means 30 
inserts, in generating the trick play recording data 
for fast forward reproduction and backward repro- 
duction from the trick play image data stored in the 
one memory, a dummy sync block that is invalid 
data in a D-VHS standard into the trick play record- 35 
ing data in order to compensate, when the amounts 
of the respective trick play recording data to be gen- 
erated are less than predetermined amounts, for 
insufficient amounts, to fill the trick play area. 

40 

[0031] As described above, according to the fif- 
teenth aspect, the trick play area is stuffed with the 
dummy sync block, thereby making it possible to pre- 
vent an area where no data is recorded from being gen- 
erated in the trick play area. 45 
[0032] Sixteenth and seventeenth aspects are char- 
acterized, in the first and fourteenth aspects, by further 
comprising, when the bit stream is a bit stream conform- 
ing to an MPEG standard, 

50 

header analysis means for analyzing a PES header 

included in the bit stream to be inputted; 

DSM trick mode flag setting means for setting a 

DSM trick mode flag in a PES header indicating that 

the bit stream is trick play data to a predetermined 55 

value; 

memory means for storing the trick play data 
extracted from the bit stream as well as previously 
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ensuring a 1-byte area for a trick mode field at a 
predetermined address, to insert the trick mode 
field into a predetermined position of the trick play 
data, and previously ensuring the trick mode field at 
a predetermined position in the PES header of the 
bit stream; and 

trick mode field value insertion means for inserting, 
when the data is read out of the memory means, 
predetermined data representing trick play condi- 
tions into the trick mode field. 

[0033] As described above, according to the six- 
teenth and seventeenth aspects, the trick mode field is 
previously ensured in the memory storing the trick play 
image data, thereby making it possible to easily insert 
the trick mode field into the stream. A trick mode field 
value corresponding to the trick play conditions is later 
set in the trick mode field of the trick play image data 
stored in the one memory, thereby making it possible to 
generate the trick play recording data for both fast for- 
ward reproduction and backward reproduction. Further, 
the DSM trick mode flag is correctly rewritten to gener- 
ate the trick play recording data, thereby making it pos- 
sible to generate a trickily played stream conforming to 
an MPEG standard. 

[0034] Preferably, as in the eighteenth aspect, the 
bit stream comprising the video signal and the audio 
signal which are coded utilizing the correlation between 
the screens in the first aspect can be taken as coded 
data by an MPEG system. 

[0035] A nineteenth aspect of the present invention 
is directed to a reproducing apparatus for digitally repro- 
ducing, from a recording medium on which normal play 
recording data and trick play recording data is recorded, 
the recording data, the apparatus comprising: 

reproduction means for reproducing the normal 
play recording data and the trick play recording data 
which are recorded on the recording medium 
through a reproducing head; 
trickily played stream generation means for gener- 
ating a trickily played stream from the trick play 
recording data which has been reproduced by the 
reproduction means; 

normally played stream generation means for 
reconstructing the normal play recording data 
which has been reproduced by the reproduction 
means and generating a normally played stream; 
and 

switching means for choosing which of the normally 
played stream and the trickily played stream is to be 
outputted as a reproduced stream depending on a 
reproduction mode, wherein 
the trickily played stream generation means outputs 
the N-th (N is a positive integer) trickily played 
stream at the time of trick play, then rewrites, when 
the subsequent (N+1)-th trickily played stream can- 
not be outputted within a predetermined time inter- 
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val, time information, which is included in the N-th 
trickily played stream, for managing the time when 
a reproduced image is outputted, to a value subse- 
quent to time information in the N-th trickily played 
stream and previous to time information in the sub- 
sequent (N+2)-th trickily played stream. 

[0036] As described above, according to the nine- 
teenth aspect, the trick play recording data comprising 
the time information and the control information, which 
are reproduced at the predetermined interval, recorded 
for trick play on the recording medium may be only 
reproduced and outputted at the time of trick play. 
Therefore, a circuit for newly generating time informa- 
tion and control information is not required at the time of 
trick play, thereby making it possible to significantly 
reduce the circuit scale. Further, the trickily played 
stream in which the time information has been rewritten 
is outputted again, thereby making it possible to obtain 
a good trickily played image which is not distorted. 
[0037] Preferably, as in a twentieth aspect, the 
reproduced stream in the nineteenth aspect can be 
taken as coded data by an MPEG system. 
[0038] A twenty-first aspect of the present invention 
is directed to a recording/reproducing apparatus com- 
prising: 

recording data generation means for generating 
recording data for recording a bit stream comprising 
a video signal and an audio signal which are coded 
utilizing the correlation between screens and trick 
play data generated from the bit stream, respec- 
tively, in a normal play area and a trick play area of 
a recording medium; 

recording/reproduction means for recording the 
recording data on the recording medium and repro- 
ducing the recording data from the recording 
medium; and 

reproducing data generation means for reproducing 
the bit stream in the normal play area at the time of 
normal reproduction, while reproducing the trick 
play data in the trick play area at the time of trick 
play, 

the recording/reproducing apparatus further com- 
prising 

trick play data generation means for outputting trick 
play data including no control information for decod- 
ing the trick play data to the recording data genera- 
tion means, and 

trick play data processing means for replacing infor- 
mation in a header part of the reproduced trick play 
data with information corresponding to control infor- 
mation for decoding newly generated and output- 
ting the information as well as inserting the control 
information for decoding newly generated into the 
reproduced trick play data within a predetermined 
time interval for output. 



[0039] As described above, according to the 
twenty-first aspect, the control information for decoding 
is not recorded on the trick play area of the recording 
medium, and only the trick play image data is recorded 

5 thereon. Accordingly, the data rate of the image data 
which can be recorded can be made the highest, 
thereby making it possible to obtain a high-quality trick- 
ily played image. Even when trick play is performed over 
two or more programs which differ in control information 
for decoding, new control information for decoding is 
generated at the time of the trick play, the information in 
the header part of the reproduced trick play data is 
replaced with the information corresponding to the con- 
trol information for decoding newly generated, and the 

75 information is outputted. Further, the control information 
for decoding newly generated is inserted and outputted 
within the predetermined time interval. Accordingly, the 
trickily played image is not distorted when the programs 
are switched. 

20 [0040] A twenty-second aspect of the present 
invention is directed to a recording/reproducing appara- 
tus comprising: 

recording data generation means for generating 
25 recording data for recording a bit stream comprising 
a video signal and an audio signal which are coded 
utilizing the correlation between screens and trick 
play data generated from the bit stream, respec- 
tively, in a normal play area and a trick play area of 
30 a recording medium; 

recording/reproduction means for recording the 
recording data on the recording medium and repro- 
ducing the recording data from the recording 
medium; and 

35 reproducing data generation means for reproducing 
the bit stream in the normal play area at the time of 
normal reproduction, while reproducing the trick 
play data in the trick play area at the time of trick 
play, 

40 the recording/reproducing apparatus further com- 
prising 

trick play data generation means for replacing, 
when the trick play data is recorded, information in 
a header part of the trick play data generated from 

45 the bit stream with information corresponding to 
control information for decoding newly generated 
and outputting the information as well as inserting 
the control information for decoding newly gener- 
ated into the generated trick play data within a pre- 

50 determined time interval and outputting the data 
with the inserted control information for decoding to 
the recording data generation means. 

[0041] As described above, according to the 
55 twenty-second aspect, the control information for 
decoding is also recorded on the trick play area. 
Accordingly, the data rate of the image data to be 
recorded on the trick play area cannot be increased. 
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However, the new control information for decoding is 
generated at the time of recording, the information in the 
header part of the trick play data generated from the bit 
stream is replaced with the information corresponding 
to the control information for decoding newly generated, 
and the information is outputted. Further, the control 
information for decoding newly generated is inserted, 
outputted, and recorded within the predetermined time 
interval. Accordingly, the trickily played image is not dis- 
torted when the programs are switched. 
[0042] A twenty-third aspect of the present inven- 
tion is directed to a recording/reproducing apparatus 
comprising: 

recording data generation means for generating 
recording data for recording a bit stream comprising 
a video signal and an audio signal which are coded 
utilizing the correlation between screens and trick 
play data generated from the bit stream, respec- 
tively, in a normal play area and a trick play area of 
a recording medium; 

recording/reproduction means for recording the 
recording data on the recording medium and repro- 
ducing the recording data from the recording 
medium; and 

reproducing data generation means for reproducing 
the bit stream in the normal play area at the time of 
normal reproduction, while reproducing the trick 
play data in the trick play area at the time of trick 
play, 

the recording/reproducing apparatus further com- 
prising 

trick play data generation means for replacing, 
when the trick play data is recorded, information in 
a header part of the trick play data generated from 
the bit stream with information corresponding to 
control information for decoding newly generated 
and outputting the information as well as inserting 
the control information for decoding newly gener- 
ated into the generated trick play data at a second 
time interval longer than a first time interval and out- 
putting the data with the inserted control informa- 
tion for decoding to the recording data generation 
means, and 

trick play data processing means for detecting, at 
the time of trick play, control information for decod- 
ing which has been recorded on the trick play area 
of the recording medium, inserting the detected 
control information for decoding into the repro- 
duced trick play data within the first time interval, 
and outputting the data with the inserted control 
information for decoding. 

[0043] As described above, according to the 
twenty-third aspect, the control information for decoding 
is recorded on a part of the trick play area of the record- 
ing medium, and the trick play image data is recorded 
on a large part of the trick play area. Accordingly, the 



data rate of the image data which can be recorded can 
be increased, thereby making it possible to obtain a 
high-quality trickily played image. Further, the trickily 
played image is not distorted when the programs are 
5 switched. 

[0044] A twenty-fourth aspect of the present inven- 
tion is directed to a recording/reproducing apparatus 
comprising: 

io recording data generation means for generating 
recording data for recording a bit stream comprising 
a video signal and an audio signal which are coded 
utilizing the correlation between screens and trick 
play data generated from the bit stream, respec- 
15 tively, in a normal play area and a trick play area of 
a recording medium; 

recording/reproduction means for recording the 
recording data on the recording medium and repro- 
ducing the recording data from the recording 
20 medium; and 

reproducing data generation means for reproducing 
the bit stream in the normal play area at the time of 
normal reproduction, while reproducing the trick 
play data in the trick play area at the time of trick 
25 play, 

the recording/reproducing apparatus further com- 
prising 

trick play data generation means for outputting trick 
play data including no control information for decod- 
30 ing the trick play data to the recording data genera- 
tion means, and 

trick play data processing means for detecting, at 
the time of normal reproduction, control information 
for decoding included in the bit stream in the normal 
35 play area, inserting, when the transition from nor- 
mal reproduction to trick play occurs, the detected 
control information for decoding into the repro- 
duced trick play data within a predetermined time 
interval, and outputting the data with the inserted 
40 control information for decoding. 

[0045] As described above, according to the 
twenty-fourth aspect, the control information for decod- 
ing is not recorded on the trick play area of the recording 
45 medium, and only the trick play image data is recorded 
thereon. Accordingly, the data rate of the image data 
which can be recorded can be made the highest, 
thereby making it possible to obtain a high-quality trick- 
ily played image. Further, the reproduced image is not 
so distorted at the time of the transition of modes. 

[0046] A twenty-fifth aspect of the present invention 
is directed to a recording/reproducing apparatus com- 
prising: 

55 recording data generation means for generating 
recording data for recording a bit stream comprising 
a video signal and an audio signal which are coded 
utilizing the correlation between screens and trick 
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play data generated from the bit stream, respec- 
tively, in a normal play area and a trick play area of 
a recording medium; 

recording/reproduction means for recording the 
recording data on the recording medium and repro- 
ducing the recording data from the recording 
medium; and 

reproducing data generation means for reproducing 
the bit stream in the normal play area at the time of 
normal reproduction, while reproducing the trick 
play data in the trick play area at the time of trick 
play, 

the recording/reproducing apparatus further com- 
prising 

trick play data generation means for inserting, when 
the trick play data is recorded, control information 
for decoding detected from the bit stream into the 
generated trick play data at a second time interval 
longer than a first time interval, and outputting the 
data with the inserted control information for decod- 
ing to the recording data generation means, and 
trick play data processing means for detecting, at 
the time of trick play, control information for decod- 
ing which has been recorded on the trick play area 
of the recording medium, inserting the detected 
control information for decoding into the repro- 
duced trick play data within the first time interval, 
and outputting the data with the inserted control 
information for decoding. 

[0047] As described above, according to the 
twenty-fifth aspect, the control information for decoding 
is recorded on a part of the trick play area of the record- 
ing medium, and the trick play image data is recorded 
on a large part of the trick play area Accordingly, the 
data rate of the image data which can be recorded can 
be increased, thereby making it possible to obtain a 
higher-quality trickily played image. 
[0048] A twenty-sixth aspect is characterized, in the 
twenty-fifth aspect, in that 

the function of adding, when the control information 
for decoding is changed during a recording opera- 
tion, the control information for decoding which has 
been changed to the head of the trick play data cor- 
responding to the control information for decoding 
which has been changed is added to the trick play 
data generation means. 

[0049] As described above, according to the 
twenty-sixth aspect, even when trick play is performed 
over two or more programs which differ in control infor- 
mation for decoding, the new control information for 
decoding is multiplexed on the head of a portion where 
the programs are switched. Accordingly, the trickily 
played image is not distorted when the programs are 
switched. 

[0050] A twenty-seventh aspect of the present 



invention is directed to a recording/reproducing appara- 
tus comprising: 

recording data generation means for generating 
5 recording data for recording a bit stream comprising 
a video signal and an audio signal which are coded 
utilizing the correlation between screens and trick 
play data generated from the bit stream, respec- 
tively, in a normal play area and a trick play area of 
w a recording medium; 

recording/reproduction means for recording the 
recording data on the recording medium and repro- 
ducing the recording data from the recording 
medium; and 

15 reproducing data generation means for reproducing 
the bit stream in the normal play area at the time of 
normal reproduction, while reproducing the trick 
play data in the trick play area at the time of trick 
play, 

20 the recording/reproducing apparatus further com- 
prising 

trick play data generation means for adding, when 
the control information for decoding from the bit 
stream is changed during a recording operation, the 

25 control information for decoding which has been 
changed to only the head of the trick play data cor- 
responding to the control information for decoding 
which has been changed, and outputting the data 
with the added control information for decoding to 

30 the recording data generation means, and 

trick play data processing means for detecting and 
holding, at the time of the transition from normal 
reproduction to trick play, the control information for 
decoding included in the bit stream which has been 

35 reproduced at the time of normal reproduction, 
detecting and holding, at the time of trick play, the 
control information for decoding which has been 
reproduced from the trick play area, and inserting 
the control information for decoding into the repro- 

40 duced trick play data at a predetermined time inter- 
val and outputting the data with the inserted control 
information for decoding. 

[0051] As described above, according to the 
45 twenty-seventh aspect, the control information for 
decoding is recorded on the trick play area only when 
the recording is started and when the control informa- 
tion for decoding is changed. Accordingly, the data rate 
of the image data which can be recorded can be 
so increased, thereby making it possible to obtain a higher- 
quality trickily played image. Even when trick play is per- 
formed over two or more programs which differ in con- 
trol information for decoding, new control information for 
decoding is multiplexed on the head of a portion where 
55 the programs are switched. Therefore, the trickily played 
image is not distorted when the programs are switched. 
[0052] A twenty-eighth aspect of the present inven- 
tion is directed to a recording method for digitally 
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recording on a recording medium a bit stream compris- 
ing a video signal and an audio signal which are coded 
utilizing the correlation between screens, the method 
comprising the steps of: 

generating from the bit stream normal play record- 
ing data, used when normal reproduction is per- 
formed, composed of a plurality of predetermined 
recording blocks; 

generating a time information packet representing 
time information for managing the time when a 
reproduced image is outputted and a control infor- 
mation packet representing control information for 
decoding trick play recording data; 
generating from the bit stream the trick play record- 
ing data, used when reproduction at a speed differ- 
ent from that in normal reproduction (hereinafter 
referred to as trick play) is performed, composed of 
a plurality of predetermined recording blocks by 
adding the time information packet and the control 
information packet; and 

recording through a recording head the normal play 
recording data in a normal play area to be organ- 
ized on the recording medium and the trick play 
recording data in a trick play area to be organized 
on the recording medium, and respectively record- 
ing the time information packet and the control 
information packet at predetermined positions 
inside the trick play area in a format of the trick play 
recording data. 

[0053] As described above, according to the 
twenty-eighth aspect, the time information and the con- 
trol information which are generated are previously reg- 
ularly recorded at predetermined positions inside the 
trick play area to be organized on the recording 
medium. Consequently, the time information can be 
generated in a small-scale circuit Further, the time 
information and the control information need not be 
generated at the time of trick play, so that the circuit 
scale of a reproducing apparatus can be reduced, which 
is convenient for constructing a reproduce only device. 
[0054] A twenty-ninth aspect is characterized, in the 
twenty-eighth aspect, in that 

the predetermined positions are provided on the 
recording medium in such a manner as to be 
arranged at least once within a predetermined time 
interval in synchronization with the scanning of the 
recording head at the time of trick play at a prede- 
termined number of times the speed at the time of 
normal reproduction. 

[0055] As described above, according to the 
twenty-ninth aspect, the time information and the con- 
trol information which are generated are previously reg- 
ularly recorded at predetermined positions inside the 
trick play area to be organized on the recording medium 



16 

in synchronization with the scanning of the recording 
head. Consequently, respective packet transmission 
intervals required for trick play need not be individually 
monitored. Accordingly, it is possible to generate the 

5 time information in a small-scale circuit. Further, the 
time information and the control information need not be 
generated at the time of trick play, so that the circuit 
scale of a reproducing apparatus can be reduced, which 
is convenient for constructing a reproduce only device. 

10 [0056] Thirtieth and thirty-first aspects are charac- 
terized, in the twenty-eighth and twenty-ninth aspects, 
the method comprising the step of 

generating the time information representing a time 
15 reference value within the predetermined time inter- 
val, and adding a predetermined fixed value corre- 
sponding to the predetermined position inside the 
trick play area where the time information is 
recorded to the previous time information, to calcu- 
20 late the time reference value. 

[0057] As described above, according to the thirti- 
eth and thirty-first aspects, the respective packet trans- 
mission intervals required for trick play need not be 

25 individually monitored. Accordingly, the time informa- 
tion, whose generation has been conventionally compli- 
cated, can be generated by a simple calculation for 
adding a fixed value corresponding to the recording 
position in the trick play area. Consequently, it is possi- 

30 ble to generate the time information in a small-scale cir- 
cuit. Further, the time information and the control 
information need not be generated at the time of trick 
play, so that the circuit scale of a reproducing apparatus 
can be reduced, which is convenient for constructing a 

35 reproduce only device. 

[0058] Thirty-second and thirty-third aspects are 
characterized, in the twenty-eighth and thirty-first 
aspects, in that 

40 the time information for managing the time when a 
reproduced image is outputted is found from the 
time reference value to be the basis of the time 
information and the amount of the trick play image 
data extracted from the bit stream to be inputted, 

45 and 

the time information is a value subsequent to the 
time reference value at which data representing the 
end of the trick play image data is outputted and 
normalized on the basis of a frame update period 
so on an image display device for displaying the trick 
play image data. 

[0059] As described above, according to the thirty- 
second and thirty-third aspects, the time information is 
55 normalized in the frame update period on the image dis- 
play device, so that it is always outputted from the head 
of a decoded image in an output of the image. Accord- 
ingly, it is possible to obtain a good image which is not 
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updated to the subsequent image in the middle of the 
image. 

[0060] Thirty-fourth and thirty-fifth aspects are 
characterized, in the twenty-eighth and thirty-third 
aspects, in that 

the time information to be added to the trick play 
recording data is a time stamp value required to 
output, at the time of trick play, a trickily played 
stream at a time interval inputted at the time of 
recording, and 

the time stamp value is a fixed value which is syn- 
chronized with a recording track on the recording 
medium and corresponds to a trick play sync block 
number indicated in header information of each of 
the plurality of predetermined recording blocks 
composing the trick play recording data. 

[0081] As described above, according to the thirty- 
fourth and the thirty-fifth aspects, the time stamp value 
to be added to the trick play recording data is generated 
by a simple calculation from the trick play sync block 
number. Consequently, a circuit scale for adding the 
time stamp value can be made smaller, as compared 
with that in the conventional example. 
[0082] Thirty-sixth and thirty-seventh aspects are 
characterized, in the twenty-eighth and thirty-fifth 
aspects, in that 

control information required to decode the bit 
stream comprising the video signal and the audio 
signal which are coded utilizing the correlation 
between screens represents an identification 
number for identifying the structure of the bit stream 
and the content of data composing the bit stream, 
and 

the control information for trick play recorded on the 
trick play area to be organized on the recording 
medium is information which depends on the con- 
trol information included in the bit stream to be 
inputted and excludes the identification number 
relating to data which is not required to generate 
the trick play recording data (which is not extracted 
from the bit stream). 

[0063] As described above, according to the thirty- 
sixth and thirty-seventh aspects, the control information 
is taken as information representing at least the identifi- 
cation number corresponding to data extracted for trick 
play by reducing the information relating to the data 
which is not required, thereby eliminating the possibility 
that a decoder is erroneously operated when an error 
occurs in the stream. Accordingly, it is possible to repro- 
duce a trickily played image which is more stable. 
[0064] Thirty-eighth and thirty-ninth aspects are 
characterized, in the twenty-eighth and thirty-seventh 
aspects, in that 



in the step of generating the trick play recording 
data, the trick play image data extracted from the bit 
stream is stored in order in one memory, the trick 
play image data stored in the memory is read out 
5 backward (in the same direction as the order 
recorded) to generate trick play recording data for 
fast forward reproduction, and the trick play image 
data stored in the memory is read out forward (in 
the direction reverse to the order stored) to gener- 
ic ate trick play recording data for backward reproduc- 
tion. 

[0065] As described above, according to the thirty- 
eighth and thirty-ninth aspects, the trick play image data 

is is stored in the one memory in a predetermined order. 
The respective directions in which data is read out in a 
case where fast forward reproducing data is generated 
and a case where backward reproducing data is gener- 
ated are made different from each other, thereby 

20 respectively generating trick play recording data for fast 
forward reproduction and backward reproduction. Con- 
sequently, no memories are respectively required to 
generate fast forward reproducing data and backward 
reproducing data. Accordingly, it is possible to reduce 

25 the capacity of the memory to half. 

[0066] Fortieth and forty-first aspects are character- 
ized, in the thirty-eighth and thirty-ninth aspects, the 
method further comprising the step of generating a Null 
packet that is invalid data in an MPEG standard, 

30 wherein 

in the step of generating the trick play recording 
data, in generating the trick play recording data for 
fast forward reproduction and backward reproduc- 

35 tion from the trick play image data stored in the one 
memory, the Null packet is inserted into the trick 
play recording data in order to compensate, when 
the amounts of the trick play recording data to be 
generated are less than predetermined amounts, 

40 for insufficient amounts, to fill the trick play area. 

[0067] As described above, according to the fortieth 
and forty-first aspects, the trick play area is stuffed with 
the Null packet, thereby making it possible to prevent an 
45 area where no data is recorded from being generated in 
the trick play area. 

[0068] A forty-second aspect is characterized, in 
the thirty-eighth aspect, in that 

so in the step of generating the trick play recording 
data, in generating the trick play recording data for 
fast forward reproduction and backward reproduc- 
tion from the trick play image data stored in the one 
memory, a dummy sync block that is invalid data in 

55 a D-VHS standard is inserted into the trick play 
recording data in order to compensate, when the 
amounts of the respective trick play recording data 
to be generated are respectively less than predeter- 
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mined amounts, for insufficient amounts, to fill the 
trick play area. 

[0069] As described above, according to the forty- 
second aspect, the trick play area is stuffed with the 
dummy sync block, thereby making it possible to pre- 
vent an area where no data is recorded from being gen- 
erated in the trick play area. 

[0070] Forty-third and forty-fourth aspects are char- 
acterized, in the twenty-eighth and forty-first aspects, by 
comprising, when the bit stream to be inputted is a bit 
stream conforming to an MPEG standard, the steps of: 

analyzing a PES header included in the bit stream 
to be inputted; 

setting a DSM trick mode flag in a PES header indi- 
cating that the bit stream is trick play data to a pre- 
determined value; 

storing the trick play data extracted from the bit 
stream as well as previously ensuring a 1 -byte area 
for a trick mode field at a predetermined address, to 
insert the trick mode field into a predetermined 
position of the trick play data, and previously ensur- 
ing the trick mode field at the predetermined posi- 
tion in the PES header of the bit stream; and 
inserting, when the data is read out at the ensuring 
step and the subsequent steps, predetermined 
data representing trick play conditions into the trick 
mode field. 

[0071] As described above, according to the forty- 
third and forty-fourth aspects, the trick mode field is pre- 
viously ensured in the memory storing the trick play 
image data, thereby making it possible to easily insert 
the trick mode field into the stream. A trick mode field 
value corresponding to the trick play conditions is later 
set in the trick mode field of the trick play image data 
stored in the one memory, thereby making it possible to 
generate the trick play recording data for both fast for- 
ward reproduction and backward reproduction. Further, 
the DSM trick mode flag is correctly rewritten to gener- 
ate the trick play recording data, thereby making it pos- 
sible to generate a trickily played stream conforming to 
an MPEG standard. 

[0072] Preferably, as in the forty-fifth aspect, the bit 
stream comprising the video signal and the audio signal 
which are coded utilizing the correlation between the 
screens in the twenty-eighth aspect can be taken as 
coded data by an MPEG system. 
[0073] A forty-sixth aspect of the present invention 
is directed to a reproducing method for digitally repro- 
ducing, from a recording medium on which normal play 
recording data and trick play recording data is recorded, 
the recording data, the method comprising the steps of: 

reproducing the normal play recording data and the 
trick play recording data which are recorded on the 
recording medium through a reproducing head; 



reconstructing the reproduced normal play record- 
ing data and generating a normally played stream; 
generating a trickily played stream from the repro- 
duced trick play recording data; 

5 outputting the N-th (N is a positive integer) trickily 
played stream at the time of trick play, then rewrit- 
ing, when the subsequent (N+1)-th trickily played 
stream cannot be outputted within a predetermined 
time interval, time information, which is included in 

w the N-th trickily played stream, for managing the 
time when a reproduced image is outputted, to a 
value subsequent to time information in the N-th 
trickily played stream and previous to time informa- 
tion in the subsequent (N+2)-th trickily played 

75 stream; and 

choosing which of the normally played stream and 
the trickily played stream is to be outputted as a 
reproduced stream depending on a reproduction 
mode. 

20 

[0074] As described above, according to the forty- 
sixth aspect, the trick play recording data comprising 
the time information and the control information, which 
are reproduced at the predetermined interval, recorded 

25 for trick play on the recording medium may be only 
reproduced and outputted at the time of trick play. 
Therefore, a circuit for newly generating time informa- 
tion and control information is not required at the time of 
trick play, thereby making it possible to significantly 

30 reduce the circuit scale. Further, the trickily played 
stream in which the time information has been rewritten 
is outputted again, thereby making it possible to obtain 
a good trickily played image which is not distorted. 
[0075] Preferably, as in the forty-seventh aspect, 

35 the reproduced stream in the forty-sixth aspect can be 
taken as coded data by an MPEG system. 
[0076] A forty-eighth aspect of the present invention 
is directed to a recording/reproducing method for 
recording and reproducing on a recording medium a bit 

40 stream comprising a video signal and an audio signal 
which are coded utilizing the correlation between 
screens, the method comprising the steps of: 



generating trick play data from the bit stream such 
45 that control information for decoding trick play data 
is not included; 

generating recording data for recording the bit 
stream and the trick play data, respectively, in a nor- 
mal play area and a trick play area of a recording 
so medium; 

recording the recording data on the recording 
medium; 

reproducing, at the time of normal reproduction, the 
bit stream in the normal play area from the record- 
55 ing medium, while reproducing, at the time of trick 
play, the trick play data in the trick play area from 
the recording medium; and 
replacing, at the time of trick play, information in a 
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header part of the reproduced trick play data with 
information corresponding to control information for 
decoding newly generated as well as inserting the 
control information for decoding newly generated 
into the reproduced trick play data within a prede- 
termined time interval. 

[0077] As described above, according to the forty- 
eighth aspect, the control information for decoding is not 
recorded on the trick play area of the recording medium, 
and only the trick play image data is recorded thereon. 
Accordingly, the data rate of the image data which can 
be recorded can be made the highest, thereby making it 
possible to obtain a high-quality trickily played image. 
Even when trick play is performed over two or more pro- 
grams which differ in control information for decoding, 
new control information for decoding is generated at the 
time of the trick play, the information in the header part 
of the reproduced trick play data is replaced with the 
information corresponding to the control information for 
decoding newly generated, and the information is out- 
putted. Further, the control information for decoding 
newly generated is inserted and outputted within the 
predetermined time interval. Accordingly, the trickily 
played image is not distorted when the programs are 
switched. 

[0078] A forty-ninth aspect of the present invention 
is directed to a recording/reproducing method for 
recording and reproducing on a recording medium a bit 
stream comprising a video signal and an audio signal 
which are coded utilizing the correlation between 
screens, the method comprising the steps of: 

generating trick play data from the bit stream; 
replacing information in a header part of trick play 
data with information corresponding to control infor- 
mation for decoding newly generated; 
inserting the control information for decoding newly 
generated into the generated trick play data within a 
predetermined time interval; 
generating recording data for recording the bit 
stream and the trick play data, respectively, in a nor- 
mal play area and a trick play area of the recording 
medium; 

recording the recording data on the recording 
medium; and 

reproducing, at the time of normal reproduction, the 
bit stream in the normal play area from the record- 
ing medium, while reproducing, at the time of trick 
play, the trick play data in the trick play area from 
the recording medium. 

[0079] As described above, according to the forty- 
ninth aspect, the control information for decoding is also 
recorded on the trick play area. Accordingly, the data 
rate of the image data to be recorded on the trick play 
area cannot be increased. However, the new control 
information for decoding is generated at the time of 



recording, the information in the header part of the trick 
play data generated from the bit stream is replaced with 
the information corresponding to the control information 
for decoding newly generated, and the information is 
5 outputted. Further, the control information for decoding 
newly generated is inserted, outputted, and recorded 
within the predetermined time interval. Accordingly, the 
trickily played image is not distorted when the programs 
are switched. 

w [0080] A fiftieth aspect of the present invention is 
directed to a recording/reproducing method for record- 
ing and reproducing on a recording medium a bit stream 
comprising a video signal and an audio signal which are 
coded utilizing the correlation between screens, the 

is method comprising the steps of: 

generating trick play data from the bit stream; 
replacing information in a header part of trick play 
data with information corresponding to control infor- 

20 mation for decoding newly generated; 

inserting the control information for decoding newly 
generated into the generated trick play data at a 
second time interval longer than a first time interval; 
generating recording data for recording the bit 

25 stream and the trick play data, respectively, in a nor- 
mal play area and a trick play area of the recording 
medium; 

recording the recording data on the recording 
medium; 

30 reproducing, at the time of normal reproduction, the 
bit stream in the normal play area from the record- 
ing medium, while reproducing, at the time of trick 
play, the trick play data in the trick play area from 
the recording medium; and 

35 detecting, at the time of trick play, control informa- 
tion for decoding which has been recorded on the 
trick play area of the recording medium, and insert- 
ing the detected control information for decoding 
into the reproduced trick play data within the first 

40 time interval. 

[0081] As described above, according to the fiftieth 
aspect, the control information for decoding is recorded 
on a part of the trick play area of the recording medium, 

45 and the trick play image data is recorded on a large part 
of the trick play area. Accordingly, the data rate of the 
image data which can be recorded can be increased, 
thereby making it possible to obtain a higher-quality 
trickily played image. Further, the trickily played image 

so is not distorted when the programs are switched. 

[0082] A fifty-first aspect of the present invention is 
directed to a recording/reproducing method for record- 
ing and reproducing on a recording medium a bit stream 
comprising a video signal and an audio signal which are 

55 coded utilizing the correlation between screens, the 
method comprising the steps of: 

generating trick play data from the bit stream such 
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that control information for decoding trick play data 
is not included; 

generating recording data for recording the bit 
stream and the trick play data, respectively, in a nor- 
mal play area and a trick play area of the recording 5 
medium; 

recording the recording data on the recording 
medium; 

reproducing, at the time of normal reproduction, the 
bit stream in the normal play area from the record- 
ing medium, while reproducing, at the time of trick 
play, the trick play data in the trick play area from 
the recording medium; 

detecting, at the time of normal reproduction, con- 
trol information for decoding included in the repro- 
duced bit stream; and 

inserting, at the time of the transition from normal 
reproduction to trick play, the detected control infor- 
mation for decoding into the reproduced trick play 
data within a predetermined time interval. 

[0083] As described above, according to the fifty- 
first aspect, the control information for decoding is not 
recorded on the trick play area of the recording medium, 
and only the trick play image data is recorded thereon. 
Accordingly, the data rate of the image data which can 
be recorded can be made the highest, thereby making it 
possible to obtain a high-quality trickily played image. 
Further, the reproduced image is not distorted at the 
time of the transition of modes. 
[0084] A fifty-second aspect of the present inven- 
tion is directed to a recording/reproducing method for 
recording and reproducing on a recording medium a bit 
stream comprising a video signal and an audio signal 
which are coded utilizing the correlation between 
screens, the method comprising the steps of: 

generating trick play data from the bit stream; 
detecting control information for decoding from the 
bit stream, and inserting the control information for 
decoding into the generated trick play data at a sec- 
ond time interval longer than a first time interval; 
generating recording data for recording the bit 
stream and the trick play data, respectively, in a nor- 
mal play area and a trick play area of the recording 
medium; 

recording the recording data on the recording 
medium; 

reproducing, at the time of normal reproduction, the 
bit stream in the normal play area from the record- 
ing medium, while reproducing, at the time of trick 
play, the trick play data in the trick play area from 
the recording medium; 

detecting, at the time of trick play, control informa- 
tion for decoding which has been recorded on the 
trick play area of the recording medium, and insert- 
ing the detected control information for decoding 
into the reproduced trick play data within the first 



24 

time interval. 

[0085] As described above, according to the fifty- 
second aspect, the control information for decoding is 
recorded on a part of the trick play area of the recording 
medium, and the trick play image data is recorded on a 
large part of the trick play area. Accordingly, the data 
rate of the image data which can be recorded can be 
increased, thereby making it possible to obtain a high- 
quality trickily played image. 

[0086] A fifty-third aspect is characterized, in the 
fifty-second aspect, the method further comprising the 
step of 

adding, when the control information for decoding is 
changed during a recording operation, the control 
information for decoding which has been changed 
to the head of the trick play data corresponding to 
the control information for decoding which has been 
changed. 

[0087] As described above, according to the fifty- 
third aspect, even when trick play is performed over two 
or more programs which differ in control information for 
decoding, the new control information for decoding is 
multiplexed on the head of a portion where the pro- 
grams are switched. Accordingly, the trickily played 
image is not distorted when the programs are switched. 
[0088] A fifth-fourth aspect of the present invention 
is directed to a recording/reproducing method for 
recording and reproducing on a recording medium a bit 
stream comprising a video signal and an audio signal 
which are coded utilizing the correlation between 
screens, the method comprising the steps of: 

generating trick play data from the bit stream; 
detecting control information for decoding from the 
bit stream, and inserting the control information for 
decoding into the generated trick play data at a sec- 
ond time interval longer than a first time interval; 
adding, when the control information for decoding 
from the bit stream is changed during a recording 
operation, the control information for decoding 
which has been changed to only the head of the 
trick play data corresponding to the control informa- 
tion for decoding which has been changed; 
generating recording data for recording the bit 
stream and the trick play data, respectively, in a nor- 
mal play area and a trick play area of the recording 
medium; 

recording the recording data on the recording 
medium; 

reproducing, at the time of normal reproduction, the 
bit stream in the normal play area from the record- 
ing medium, while reproducing, at the time of trick 
play, the trick play data in the trick play area from 
the recording medium; 

detecting and holding, at the time of the transition 
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from normal reproduction to trick play, the control 
information for decoding included in the bit stream 
which has been reproduced at the time of normal 
reproduction; and 

detecting and holding, at the time of trick play, the 
control information for decoding which has been 
reproduced from the trick play area, and inserting 
the held control information for decoding into the 
reproduced trick play data within a predetermined 
time interval. 

[0089] As described above, according to the fifty- 
fourth aspect, the control information for decoding is 
recorded on the trick play area only when the recording 
is started and when the control information for decoding 
is changed. Accordingly, the data rate of the image data 
which can be recorded can be increased, thereby mak- 
ing it possible to obtain a higher-quality trickily played 
image. Even when trick play is performed over two or 
more programs which differ in control information for 
decoding, new control information for decoding is multi- 
plexed on the head of a portion where the programs are 
switched. Therefore, the trickily played image is not dis- 
torted when the programs are switched. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0090] 

FIG. 1 is a block diagram showing the configuration 
of a recording apparatus according to a first embod- 
iment of the present invention; 
FIG. 2 is a block diagram showing the more detailed 
configurations of a trick play recording data gener- 
ating portion 2, a packet generating portion 3, and a 
recording portion 5 shown in Fig. 1; 
FIG. 3 is a diagram showing the relationship 
between a transport packet and a sync block; 
FIG. 4 is a diagram for explaining the extraction of 
an I picture and the reduction of the amount of data; 
FIG. 5 is a schematic view showing a recording 
track on a recording medium 202 on which fast for- 
ward reproducing recording data is to be recorded; 
FIG. 6 is a diagram for explaining an example of 
predetermined positions, where time information 
and control information are respectively recorded, 
on the recording medium 202; 
FIG. 7 is a diagram showing an example of the rela- 
tionship of predetermined positions, where time 
information and control information are respectively 
recorded, on the recording medium 202; 
FIG. 8 is a diagram for explaining the difference 
between a packet for generating normal play 
recording data and a packet for generating trick play 
recording data; 

FIG. 9 is a block diagram showing the configuration 
of a recording apparatus according to a second 
embodiment of the present invention; 



FIG. 10 is a diagram showing an example of the 
relationship of a time stamp value to be generated 
to a trick play sync block number; 
FIG. 11 is a diagram showing an example in which 
5 trick play image data is stored in a memory map in 
a memory 23; 

FIG. 12 is a diagram showing an example of the 
position where trick play recording data for twelve 
times the speed at the time of normal reproduction 
w is recorded on a recording medium 202; 

FIG. 13 is a block diagram showing the configura- 
tion of a recording apparatus according to a fourth 
embodiment of the present invention; 
FIG. 14 is a block diagram showing the detailed 
is configuration of a DSM generating portion shown in 
Fig. 1 3 and a memory 23; 
FIG. 15 is a diagram showing an example of the 
structure of the memory 23; 
FIG. 16 is a block diagram showing the configura- 
te tion of a reproducing apparatus according to a fifth 
embodiment of the present invention; 
FIG. 17 is a diagram for explaining the retransmis- 
sion of I picture data in a trick play packetizing por- 
tion 1 04; 

25 FIG. 18 is a block diagram showing the configura- 
tion of a recording/reproducing apparatus accord- 
ing to a sixth embodiment of the present invention; 
FIG. 19 is a block diagram showing the configura- 
tion of a recording/reproducing apparatus accord- 

30 ing to a seventh embodiment of the present 
invention; 

FIG. 20 is a block diagram showing the configura- 
tion of a recording/reproducing apparatus accord- 
ing to an eighth embodiment of the present 

35 invention; 

FIG. 21 is a block diagram showing the configura- 
tion of a recording/reproducing apparatus accord- 
ing to a ninth embodiment of the present invention; 
FIG. 22 is a block diagram showing the configura- 

40 tion of a recording/reproducing apparatus accord- 
ing to a tenth embodiment of the present invention; 
FIG. 23 is a block diagram showing the configura- 
tion of a recording/reproducing apparatus accord- 
ing to an eleventh embodiment of the present 

45 invention; 

FIG. 24 is a diagram for explaining PSI which is 
multiplexed on a compressed I frame in the elev- 
enth embodiment of the present invention; and 
FIG. 25 is a schematic view showing the shape of a 

so recording track on a magnetic tape and a trace of a 
head at the time of trick play in a conventional 
recording/reproducing apparatus. 

BEST MODE FOR CARRYING OUT THE INVENTION 

55 

[0091] Embodiments of the present invention will be 
described by taking as an example a case where an 
MPEG transport stream is a bit stream comprising a 
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video signal and an audio signal which are coded utiliz- 
ing the correlation between screens. 

(First Embodiment) 

[0092] Fig. 1 is a block diagram showing the config- 
uration of a recording apparatus according to a first 
embodiment of the present invention. In Fig. 1, the 
recording apparatus according to the first embodiment 
comprises a normal play recording data generating por- 
tion 1 , a trick play recording data generating portion 2, a 
packet generating portion 3, a control portion 4, a 
recording portion 5, and a recording head 6. 
[0093] The normal play recording data generating 
portion 1 and the trick play recording data generating 
portion 2 respectively receive a bit stream 201 in a 
transport packet format comprising a video signal and 
an audio signal which are coded utilizing the correlation 
between screens. The normal play recording data gen- 
erating portion 1 generates recording data for normal 
reproduction which is composed of a plurality of prede- 
termined recording blocks from the inputted bit stream 
201. The trick play recording data generating portion 2 
generates recording data for trick play (fast forward 
reproduction, backward reproduction, etc.) which is 
composed of a plurality of predetermined recording 
blocks from the inputted bit stream 201. The packet 
generating portion 3 generates a time information 
packet representing time information for managing the 
time when a reproduced image is outputted and a con- 
trol information packet representing control information 
for decoding the trick play recording data, and outputs 
the packets to the trick play recording data generating 
portion 2. The control portion 4 feeds a reference signal 
required for the packet generating portion 3 to generate 
the time information packet and the control information 
packet. The recording portion 5 determines, in order to 
respectively record the normal play recording data and 
the trick play recording data in predetermined areas on 
a recording medium 202, the order in which both the 
data is recorded. The recording head 6 is a head device 
for recording the data on the recording medium 202, for 
example, a magnetic head. The recording medium 202 
is a tape-shaped recording medium, for example, a 
magnetic tape. Typically, the recording portion 5 and the 
recording head 6 are so constructed that a group of 
magnetic heads on a rotating drum forms a helical track 
on the magnetic tape 202 to record the normal play data 
and the trick play data. 

[0094] Referring now to Figs. 2 to 8, the more 
detailed configuration of the recording apparatus 
according to the first embodiment which is configured 
as described above is illustrated, to successively 
describe the operations thereof. 
[0095] Fig. 2 is a block diagram showing the more 
detailed configuration of the trick play recording data 
generating portion 2, the packet generating portion 3, 
and the recording portion 5 shown in Fig. 1 . Fig. 3 is a 



diagram showing the relationship between a transport 
packet and a sync block. Fig. 4 is a diagram for explain- 
ing the extraction of an I picture and the reduction of the 
amount of data. In Fig. 4, Fig. 4 (a) illustrates an exam- 

5 pie of the structure of the bit stream 201, where 12 pic- 
tures comprising I, P, and B compose one GOP. Fig. 5 is 
a diagram showing an example of the generation of 
PTS. Fig. 6 is a schematic view of a recording track on 
the recording medium 202 on which the fast forward 

w reproducing recording data is to be recorded. Fig. 7 is a 
diagram for explaining an example of predetermined 
positions, where the time information and the control 
information are to be respectively recorded, on the 
recording medium 202. Fig. 8 is a diagram for explaining 

75 the difference between a control information packet in 
the case of the normal play recording data and a control 
information packet in the case of the trick play recording 
data. 

[0096] In Fig. 2, the trick play recording data gener- 
20 ating portion 2 comprises an I picture extracting portion 
21, a high-frequency component deleting portion 22, a 
memory 23, a PES header rewriting portion 24, and a 
trick play sync block generating portion 25. The packet 
generating portion 3 comprises a counting portion 31 , a 
25 PCR value generating portion 32, a PTS generating 
portion 33, a PCR packet generating portion 34, a PSI 
packet generating portion 35, a Null packet generating 
portion 36, and a selecting portion 37. Further, the 
recording portion 5 comprises a recording formatting 
30 portion 51, a recording modulating portion 52, and a 
recording amplifier 53. 

[0097] The bit stream 201 in the transport packet 
format is inputted to the normal play recording data gen- 
erating portion 1 and the I picture extracting portion 21 . 

35 [0098] The normal play recording data generating 
portion 1 first generates a normal play data string com- 
posed of a plurality of recording blocks from the inputted 
bit stream 201. The recording block is referred to as a 
sync block, and is 112 bytes long, as shown in Fig. 3. 

40 The two sync blocks compose one transport packet. 
[0099] The data string composed of normal play 
sync blocks thus generated (hereinafter referred to as 
normal play recording data) is successively outputted to 
the recording formatting portion 51 . 

45 [0100] The I picture extracting portion 21 extracts 
only a stream composing an I picture to be a trickily 
played image (Fig. 4 (b)) from the inputted bit stream 
201 (Fig. 4 (a)), and outputs the stream to the high-fre- 
quency component deleting portion 22 as I picture data. 

so The I picture extracting portion 21 examines a PAT 
packet and a PMT packet that are control information of 
the stream included in the bit stream 201 to extract an 
image data stream to be an object, and further exam- 
ines a header part representing information relating to 

55 the stream in the bit stream 201 to extract only the 
stream composing the I picture that is data coded in a 
frame. 

[0101] The high-frequency component deleting por- 
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tion 22 deletes an AC coefficient representing a high- 
frequency component of the coded data from the I pic- 
ture data outputted from the I picture extracting portion 
21 , to reduce the amount of the data (Fig. 4 (c)). If the I 
picture data is image data compressed by discrete 
cosine transform (DCT), for example, the amount of the 
data can be easily compressed by reducing the number 
of effective AC coefficients. The amount of the data to 
be deleted is not uniquely determined, and can be freely 
set on the basis of a desired image quality, a limit to a 
recording area on the recording medium 202, and so 
forth. 

[0102] By thus reducing the amount of the data, a 
high-frequency component of trickily played image at 
the time of trick play is lost, so that the image is blurred. 
On the other hand, an update period of an I picture is 
shortened, so that the image is generically easy to see. 
[0103] The high-frequency component deleting por- 
tion 22 stores in the memory 23 the I picture data which 
has been subjected to the high-frequency component 
deletion processing (hereinafter referred to as trick play 
image data), and outputs the amount of the trick play 
image data to the PTS generating portion 33. 
[0104] On the other hand, the control portion 4 out- 
puts a scan switching signal representing the scanning 
state of the recording head 6, the number of revolutions 
of a cylinder of the recording head 6, a frame rate con- 
trol signal representing the frame update period on an 
image displaying device (not shown) for reproducing 
and displaying recording data, and an output packet 
switching signal for recording a packet at a predeter- 
mined position, respectively, to the counting portion 31 , 
the PCR value generating portion 32, the PTS generat- 
ing portion 33, and the selecting portion 37. 
[0105] The counting portion 31 counts the number 
of times of scanning of the magnetic tape 202 by the 
recording head 6 in accordance with the scan switching 
signal inputted from the control portion 4, and outputs, 
every time the number of times of scanning reaches n, 
a scan signal to the PCR value generating portion 32. 
The PCR value generating portion 32 generates a PCR 
value representing the reference time of the coded data 
by simple calculation for switching an offset value corre- 
sponding to the number of revolutions of the cylinder on 
the basis of the scan signal inputted from the counting 
portion 31 and the number of revolutions of the cylinder 
which is inputted from the control portion 4, and outputs 
the PCR value to the PTS generating portion 33 and the 
PCR packet generating portion 34. The PTS generating 
portion 33 receives the amount of the trick play image 
data, the frame rate control signal, and the PCR value, 
respectively, from the high-frequency component delet- 
ing portion 22, the control portion 4, and the PCR value 
generating portion 32, and normalizes and generates a 
PTS field value that is time information representing the 
timing of outputting image data decoded at the time of 
reproduction in accordance with a frame rate control 
signal, and outputs the PTS field value to the PES 



header rewriting portion 24. A method of normalizing 
the PTS field value in accordance with the frame rate 
control signal will be described with reference to Fig. 5. 
[0106] As shown in Fig. 5, each I picture data 304 

5 has a PTS field 305 representing PTS in its header part. 
In Fig. 5, a time interval Tf represents a frame update 
period on an image output device, and the horizontal 
axis represents reference time. 
[0107] PTS is a value for outputting a decoded 

10 image, so that it must be at least a value subsequent to 
the time when data representing the end of data com- 
posing an image is inputted. Consequently, the PTS 
generating portion 33 first relates the reference time 
outputted from the PCR value generating portion 32 to 

15 the frame update period Tf represented by the frame 
rate control signal outputted from the control portion 4 
such that a predetermined time relationship between a 
decoder and the image output device coincides with 
when a trickily played image is outputted. The PTS gen- 

20 erating portion 33 normalizes and generates the PTS 
value such that it is time subsequent to the time when 
data representing the end of the I picture data is output- 
ted at the time of trick play and is synchronized with the 
frame update period Tf. Therefore, the PTS value is a 

25 discrete value which can be taken for each frame 
update period Tf. 

[0108] Description is made of I picture data 11 
shown in Fig. 5, for example. The time when data repre- 
senting the end of the I picture data 11 is outputted is te. 

30 Accordingly, as a candidate for a PTS value, a value t2, 
closest to te, which satisfies the relationship of PTS > te 
and is synchronized with the frame update period is a 
PTS value of the I picture data 11 . Each PTS value thus 
generated is rewritten as a PTS field value in a PES 

35 header part of the I picture data in the PES header 
rewriting portion 24. 

[0109] The PTS value is thus normalized in the 
frame update period Tf on the image output device, so 
that it is always outputted from the head of the decoded 

40 image in an output of the image. Accordingly, it is possi- 
ble to obtain a good image which is not updated to the 
subsequent image in the middle of the image. 
[0110] Referring to Fig. 2 again, the PCR packet 
generating portion 34 generates a PCR packet on the 

45 basis of the PCR value inputted from the PCR value 
generating portion 32, and outputs the PCR packet to 
the selecting portion 37 for each predetermined time 
period. The PSI packet generating portion 35 previously 
has a control information packet (a PAT packet and a 

so PMT packet) having a fixed value for trick play, and out- 
puts the control information packet to the selecting por- 
tion 37 for each predetermined time period. The Null 
packet generating portion 36 generates a Null packet 
that is invalid data having no meaning in an MPEG 

55 standard, and outputs the Null packet to the selecting 
portion 37. The selecting portion 37 outputs to the trick 
play sync block generating portion 25 any one of the 
PCR packet outputted from the PCR packet generating 
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portion 34, the PAT packet outputted from the PSI 
packet generating portion 35, and the Null packet out- 
putted from the Null packet generating portion 36 in 
accordance with the output packet switching signal 
inputted from the control portion 4. In a case where no 
Null packet is required (in a case where stuffing, 
described later, is not performed, for example), it is pos- 
sible to omit the Null packet generating portion 36. 
[0111] The relationship between predetermined 
positions where time information and control informa- 
tion are respectively recorded and a PC R value that is 
reference time will be described by taking as an exam- 
ple of fast forward trick play with reference to Fig. 6. 
[0112] In a normal play area 301, normal play 
recording data is recorded. Trick play recording data is 
recorded in a trick play area 302 indicated by TP1 to 
TP19. Time information and control information for trick 
play are respectively recorded at predetermined inter- 
vals t1 and t2 in predetermined positions 303 indicated 
by TP1 , TP9, and TP17 (indicated by hatching in Fig. 6) 
on the trick play area 302. Fig. 6 indicates a case where 
t1 and t2 are the same interval. The predetermined 
intervals t1 and t2 take a value satisfying not more than 
100 ms that is a maximum allowable output interval at 
the time of trick play between a time information packet 
and a control information packet which are determined 
in the MPEG standard. For example, consider the case 
of fast forward reproduction at twelve times the speed at 
the time of normal reproduction. A head to be repro- 
duced is scanned along a trace 31 1 (indicated by a one- 
dot line in Fig. 6), to successively reproduce trick play 
recording data which are recorded on the trick play 
areas 302 and 303 indicated by TP1 to TP19. At this 
time, data in the trick play area 303 where the time infor- 
mation and the control information for trick play are 
recorded is reproduced, so that the time information 
packet and the control information packet can be out- 
putted in conformity with the MPEG standard without 
being inserted at the time of trick play. 
[0113] The relationship between a predetermined 
recording position and a PCR value that is time informa- 
tion to be recorded will be described. 
[0114] The time information is previously regularly 
recorded for each predetermined time interval, as 
described above, thereby determining the position 
where the time information is to be recorded. In Fig. 6, 
the time when the TP9 is reproduced is after an elapse 
of t1 since the TP1 was reproduced. Accordingly, a PCR 
value recorded on the TP9 (which is taken as PCR9) is 
obtained by adding an offset value corresponding to t1 
to a PCR value recorded on the TP1 (which is taken as 
PCR1), that is, (PCR9) = (PCR1) + (an offset value cor- 
responding to t1). The same is true for the TP1 7. That 
is, when a PCR value recorded on the TP17 is taken as 
PCR17, (PCR17) = (PCR9) + (an offset value corre- 
sponding to t2). Consequently, the PCR value can be 
generated by a simple calculation for each predeter- 
mined position where time information is to be recorded. 



[01 15] A predetermined interval at which time infor- 
mation is recorded may not be t1 or a combination of t1 
and t2, described above. For example, it may be, of 
course, a combination of an increased number of inter- 

5 vals, for example, t1 , t2, and t3. 

[0116] An example of predetermined positions 
where time information and control information are 
respectively recorded on the recording medium 202 will 
be described with reference to Fig. 7. 

w [0117] Fig. 7 (a) illustrates a case where t1 and t2 
are the same (t1 = t2), and are synchronized with the 
scanning of the head at the time of trick play. Every time 
the time information and the control information for trick 
play are recorded, they are recorded on an area 

is assigned the same trick play sync block number (the 
number of an area where one sync block is recorded on 
the recording medium 202). Fig. 7 (b) illustrates a case 
where t1 and t2 are the same (t1 = t2), and are not syn- 
chronized with the scanning of the head at the time of 

20 trick play. The time information and the control informa- 
tion are respectively recorded on areas assigned differ- 
ent trick play sync block numbers for each recording. 
Fig. 7 (c) illustrates a case where t1 is larger than t2 (t1 
> t2). The time information and the control information 

25 for trick play are periodically recorded at an interval of 
(t1 + 12). Fig. 7 (d) illustrates a case where t1 is smaller 
than t2 (t1 < t2). A trick play area where the time infor- 
mation and the control information are recorded is 
recorded so as to be reproduced twice by one scanning 

30 of the head in trick play. 

[01 18] A specific example of the position where the 
time information is recorded will be described. In a D- 
VHS standard, trick play sync block numbers for record- 
ing data is 0 to 1 01 . In the case of fast forward reproduc- 

35 ing data, the time information is recorded on the 
positions where trick play sync blocks having trick play 
sync block numbers 98 and 99 are respectively 
recorded. In the case of backward reproducing data, the 
time information is recorded on the positions where trick 

40 play sync blocks having trick play sync block numbers 2 
and 3 are respectively recorded. The time information 
and the control information for trick play which are to be 
recorded are in a transport packet format. One transport 
packet is composed of two sync blocks. Accordingly, two 

45 sync blocks are required for recording. The trick play 
sync block numbers are not limited to the above-men- 
tioned values 0 to 1 01 . The other values may be used. 
[0119] The time information and the control infor- 
mation may exist on the trick play area to be trickily 

so played. In the trick play area where the time information 
and the control information are to be recorded may be 
an area other than the head or the end of the trick play 
area which is synchronized with the scanning of the 
head at the time of trick play, as described above. The 

55 time information and the control information may be 
recorded on different trick play areas. An interval at 
which the time information is recorded and an interval at 
which the control information is recorded may be the 
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same or different from each other. Further, the time 
information packet and the control information packet 
may be recorded on continuous areas. Alternatively, a 
plurality of time information or a plurality of control infor- 
mation may be repeatedly recorded within the same 
trick play area. 

[0120] Referring to Fig. 2 again, the PES header 
rewriting portion 24 rewrites a PTS field value included 
in the PES header part of the trick play image data (I 
picture data) stream inputted from the high-frequency 
component deleting portion 22 to a PTS field value out- 
putted by the PTS generating portion 33. The PES 
header rewriting portion 24 also rewrites, if there is any 
DTS field, the PES header, as required, by deleting the 
DTS field, to output the rewritten PES header to the trick 
play sync block generating portion 25. 
[0121] The trick play sync block generating portion 
25 multiplexes the trick play image data (I picture data) 
stream for trick play which is outputted by the PES 
header rewriting portion 24 and the time information 
packet and the control information packet which are 
selectively outputted by the selecting portion 37, and 
generates a data string composed of trick play sync 
blocks which are trick play recording data (hereinafter 
referred to as trick play recording data) from data in a 
transport packet format, similarly to the processing 
described in the normal play recording data generating 
portion 1 . 

[0122] The generated trick play recording data is 
successively outputted to the recording formatting por- 
tion 51. 

[0123] Referring to Fig. 8, description is made of the 
difference between a control information packet in the 
case of normal play recording data and a control infor- 
mation packet in the case of trick play recording data. In 
Fig. 8, Fig. 8 (a) illustrates a control information packet 
in the case of normal play recording data, and Fig. 8 (b) 
illustrates a control information packet in the case of 
trick play recording data. 

[0124] The normal play recording data is generated 
by changing the PAT packet and the PMT packet which 
are control information in the inputted bit stream 201 , 
and a video data packet and an audio data packet other 
than the control information into sync blocks as they are. 
In the example shown in Fig. 8 (a), PID 307a in a PAT 
packet 306a is "0", and W that is PID 307b in a PMT 
packet 306b is indicated in the PAT packet 306a. "n1 n 
that is PID 307c in a video data packet 306c and M n2 D 
that is PID 307d in an audio data packet 306d are indi- 
cated in the PMT packet 306b. 

[0125] On the other hand, in the generation of the 
trick play recording data, only the I picture data is 
extracted for trick play from the bit stream 201 inputted 
as described above, and the other data such as audio 
data is not extracted. Consequently, the control informa- 
tion (the PAT packet and the PMT packet) in the inputted 
bit stream 201 includes information relating to data 
other than the I picture data which has not been 



extracted as the trick play recording data. A PAT packet 
308a and a PMT packet 308b are the control informa- 
tion for trick play in which the control information relating 
to the extracted image data (I picture data) is held, and 

5 from which the control information relating to the data 
which has not been extracted is deleted are newly gen- 
erated, and a video data packet 308c indicated in the 
PMT packet 308b is changed into sync blocks, to gener- 
ate trick play recording data. 

10 [0126] Therefore, in the example shown in Fig. 8 
(b), PID in the control information generated for trick 
play (the PAT packet 308a and the PMT packet 308b) 
has the same value as the PID in the control information 
for normal reproduction (the PAT packet 306a and the 

75 PMT packet 306b). However, the PID in the video data 
represented by the PMT packet 308b is only "N1 " that is 
PID 309c in the extracted video data packet 308c. 
[0127] Unnecessary information is thus deleted by 
generating the control information for trick play again, 

20 thereby eliminating the possibility that a decoder is erro- 
neously operated when an error occurs in the stream. 
Accordingly, it is possible to reproduce a trickily played 
image which is more stable. 

[0128] Although description was made of a case 

25 where there is one program indicated by the PAT packet 
306a or 308a in Fig. 8, the same is true for a case where 
there are two or more programs. The PID indicated by 
the PMT packet 308b is not limited to only one corre- 
sponding to the above-mentioned video data. It may be 

30 one corresponding to another data. 

[0129] Referring to Fig. 2 again, the recording for- 
matting portion 51 receives the normal play recording 
data in a sync block format which is outputted from the 
normal play recording data (sync block) generating por- 

35 tion 1 and the trick play recording data in a sync block 
format which is outputted from the trick play sync block 
generating portion 25, to generate a recording data 
string in accordance with a predetermined recording for- 
mat such that the normal play recording data and the 

40 trick play recording data can be respectively recorded 
on the normal play area and the trick play area. 
[0130] The recording modulating portion 52 con- 
verts the recording data string outputted by the record- 
ing formatting portion 51 into a signal in a format 

45 suitable for a magnetic recording/reproducing system, 
and outputs the signal to the recording amplifier 53. The 
recording amplifier 53 subjects the recording data string 
inputted from the recording modulating portion 52 to 
predetermined amplification processing, and then out- 

50 puts the recording data string to the recording head 6. 
The recording head 6 successively records the record- 
ing data string outputted from the recording amplifier 53 
to the magnetic tape 202. 

[0131] At this time, the time information and the 
55 control information for trick play which are outputted for 
each predetermined time interval in the packet generat- 
ing portion 3 are regularly arranged, respectively, at pre- 
determined positions of the trick play area to be 
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organized on the magnetic tape 202, as described 
above. 

[0132] As described above, in the recording appa- 
ratus according to the first embodiment of the present 
invention, the time information and the control informa- 
tion which are generated by the packet generating por- 
tion 3 are previously regularly recorded at the 
predetermined positions inside the trick play area to be 
organized on the recording medium 202 in synchroniza- 
tion with the scanning of the recording head 6. Conse- 
quently, respective packet transmission intervals 
required for the trick play need not be individually moni- 
tored. The time information, whose generation has been 
conventionally complicated, can be generated by a sim- 
ple calculation for adding a fixed value corresponding to 
the recording position in the trick play area. Accordingly, 
the time information can be generated in a small-scale 
circuit. Further, the time information and the control 
information need not be generated at the time of trick 
play, so that the circuit scale of a reproducing apparatus 
can be reduced, which is convenient for constructing a 
reproduce only device. 

[0133] Although, in the above-mentioned first 
embodiment, the I picture data is used as data for gen- 
erating the trick play recording data, P picture data or B 
picture data may be used. 

[0134] In the above-mentioned first embodiment, 
description was made by taking as an example a case 
where the MPEG transport stream is used as an object. 
According, PCR and PTS are used as the time informa- 
tion, and PAT and PMT are used as the control informa- 
tion. When a bit stream comprising a video signal and 
an audio signal which are coded utilizing the correlation 
between screens, other than the MPEG transport 
stream, is used, however, time information and control 
information which correspond to the bit stream may be 
used. 

(Second Embodiment) 

[0135] In a second embodiment of the present 
invention, in consideration of the necessity for a repro- 
duced stream outputted at the time of trick play to be 
outputted upon holding a predetermined time interval 
inputted at the time of recording such that no problem 
arises at the time of decoding, time (a time stamp) for 
controlling the output of the reproduced stream is added 
to a trick play sync block. 

[0136] Fig. 9 is a block diagram showing the config- 
uration of a recording apparatus according to the sec- 
ond embodiment of the present invention. In Fig. 9, the 
recording apparatus according to the second embodi- 
ment comprises the normal play recording data gener- 
ating portion 1, the trick play recording data generating 
portion 2, the packet generating portion 3, the control 
portion 4, the recording portion 5, and the recording 
head 6. 

[0137] The trick play recording data generating por- 



tion 2 comprises the I picture extracting portion 21 , the 
high-frequency component deleting portion 22, the 
memory 23, the PES header rewriting portion 24, the 
trick play sync block generating portion 25, and a time 

5 stamp generating portion 26. The packet generating 
portion 3 comprises the counting portion 31 , the PCR 
value generating portion 32, the PTS generating portion 
33, the PCR packet generating portion 34, the PSI 
packet generating portion 35, and the selecting portion 

70 37. Further, the recording portion 5 comprises the 
recording formatting portion 51, the recording modulat- 
ing portion 52, and the recording amplifier 53. 
[0138] As shown in Fig. 9, the recording apparatus 
according to the second embodiment has the same 

15 configuration as that of the recording apparatus accord- 
ing to the first embodiment except that the time stamp 
generating portion 26 is added to the trick play record- 
ing data generating portion 2 in the recording apparatus 
according to the first embodiment. The same portions 

20 are assigned the same reference numerals and hence, 
the description thereof is not repeated. 
[0139] The trick play sync block generating portion 

25 outputs to the time stamp generating portion 26 trick 
play sync block numbers indicated in a header part of a 

25 trick play sync block (for example, 0 to 101. This value 
does not limit the trick play sync block number), and 
requests a time stamp value to be added to the trick play 
sync block. The time stamp generating portion 26 gen- 
erates a fixed time stamp value which has a one-to-one 

30 correspondence with each of the trick play sync block 
numbers inputted from the trick play sync block generat- 
ing portion 25, and returns the time stamp value to the 
trick play sync block generating portion 25. The trick 
play sync block generating portion 25 receives the time 

35 stamp value returned from the time stamp generating 
portion 26, and inserts the time stamp value into a time 
stamp area (see Fig. 3) included in a header information 
part of each sync block. Thereafter, the trick play sync 
block generating portion 25 outputs the trick play sync 

40 blocks into which the time stamp values are respectively 
inserted to the recording formatting portion 51 as trick 
play recording data. 

[0140] Fig. 10 is a diagram showing an example of 
the relationship of a generated time stamp value to a 

45 trick play sync block number. As shown in Fig. 10, the 
trick play sync block number and the time stamp value 
have a one-to-one correspondence with each other. 
The time stamp value is to when the trick play sync 
block number is nO, while being t1 when the trick play 

so sync block number is n1 . In the time stamp generating 
portion 26, a translation table or a simple operating cir- 
cuit having characteristics as shown in Fig. 10 are pre- 
pared, thereby making it possible to simply obtain the 
time stamp value. 

55 [0141] As described above, the recording appara- 
tus according to the second embodiment of the present 
invention comprises the time stamp generating portion 

26 for generating the time stamp value by the translation 
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table or the simple calculation, to generate from the trick 
play sync block number a time stamp to be added to the 
trick play recording data. Consequently, the circuit scale 
for adding the time stamp can be made smaller, as com- 
pared with that in the conventional example. 

(Third Embodiment) 

[0142] The configuration of a recording apparatus 
according to a third embodiment of the present inven- 
tion is the same as that of the recording apparatus 
according to the first embodiment except that in the trick 
play recording data generating portion 2 in the first 
embodiment, trick play recording data for both fast for- 
ward reproduction and backward reproduction are gen- 
erated from trick play image data stored in one memory. 
The same portions are assigned the same reference 
numerals and hence, the description thereof is not 
repeated. 

[0143] The high-frequency component deleting por- 
tion 22 deletes an AC coefficient representing a high- 
frequency component of coded data from I picture data 
outputted from the I picture extracting portion 21 to 
reduce the amount of the data, and successively stores 
trick play image data (the I picture data which has been 
subjected to high-frequency component deletion 
processing) in the memory 23. The high-frequency 
component deleting portion 22 creates a memory map 
inside the memory 23, to successively store the trick 
play image data. 

[0144] Fig. 11 is a diagram showing an example in 
which trick play image data is stored in the memory map 
inside the memory 23. In Fig. 11, first to fourteenth 
blocks in the memory map respectively correspond to 
the amounts of data composing the trick play image 
data stored in one trick play area. The first block corre- 
sponds to data representing the head of the trick play 
image data, and the fourteenth block corresponds to 
data representing the end of the trick play image data. 
The data corresponding to the fourteenth block indi- 
cates that the amount of the data is smaller than the 
block size. The high-frequency component deleting por- 
tion 22 thus successively stores the trick play image 
data in the memory map in the memory 23. 
[0145] It will be described how the trick play image 
data stored in the memory map in the memory 23 as 
described above is used. 

[0146] First, when fast forward reproducing data is 
generated, the high-frequency component deleting por- 
tion 22 successively reads out the data corresponding 
to the first block at the head of the trick play image data 
stored in the memory map in the memory 23 to the data 
corresponding to the fourteenth block at the end thereof 
in this order, to output the trick play image data read out 
to the PES header rewriting portion 24. 
[0147] On the other hand, when backward repro- 
ducing data is generated, the high-frequency compo- 
nent deleting portion 22 successively reads out the data 



corresponding to the fourteenth block at the end of the 
trick play image data stored in the memory map in the 
memory 23 to the data corresponding to the first block 
at the head thereof in this order, to output the trick play 

5 image data read out to the PES header rewriting portion 
24. In this case, however, the amount of the data corre- 
sponding to the fourteenth block is less than the amount 
of the data to be read out. Accordingly, the high-fre- 
quency component deleting portion 22 reads out a data 

ro part corresponding to the insufficient amount forward 
from the end of the thirteenth block, thereby reading out 
the amount of the data corresponding to one block. 
Thereafter, the high-frequency component deleting por- 
tion 22 reads out the data by performing the same 

75 processing for each of the blocks. When the data corre- 
sponding to the first block is read out, therefore, the 
high-frequency component deleting portion 22 reads 
out data whose amount is less than the amount of one 
block. A data part corresponding to the insufficient 

20 amount is processed by inserting, when the trick play 
recording data is generated in the trick play sync block 
generating portion 25, a Null packet generated by the 
Null packet generating portion 36 into the data part 
through the selecting portion 37 to constitute data corre- 

25 sponding to one block. 

[0148] In the high-frequency component deleting 
portion 22, the generation of fast forward reproducing 
data and the generation of backward reproducing data 
is concurrently performed to read out the trick play 

30 image data, and either one of them is first completed 
because the fast forward reproducing data and the 
backward reproducing data differ in the trick play area to 
be recorded on the recording medium 202. In this case, 
the high-frequency component deleting portion 22 

35 waits, even if either one of the generation of the fast for- 
ward reproducing data and the generation of the back- 
ward reproducing data is completed to read out the trick 
play image data, until the other generation is completed, 
not to start the writing of the subsequent trick play 

40 image data into the memory 23. Specifically, the high- 
frequency component deleting portion 22 writes, after 
both the generation of the fast forward reproducing data 
and the generation of the backward reproducing data is 
terminated to read out the trick play image data, the 

45 subsequent trick play image data into the memory 23. 
The high-frequency component deleting portion 22 
starts to read out the subsequent trick play image data 
when the preparation of the subsequent trick play image 
data (storage into a memory map) is completed. 

so [0149] Description is now made of the trick play 
area to be organized on the recording medium 202. 
[0150] In the trick play area, there exist a fast for- 
ward reproducing area and a backward reproducing 
area which correspond to a reproduction speed different 

55 from that in normal reproduction. The trick play record- 
ing data recorded on the respective areas are so 
arranged as to be reproduced in a correct order at the 
time of trick play. The trick play recording data for fast 



20 



EP 1 052 851 A1 



40 



39 

forward reproduction are recorded in the order back- 
ward from the head of the trick play recording data 
because the direction of trick play is the same as that at 
the time of recording. However, the trick play recording 
data for backward reproduction are recorded in the 5 
order forward from the end of the trick play recording 
data so as to be correctly reproduced at the time of 
backward reproduction because the direction of trick 
play is opposite to that at the time of recording. 
[0151] Fig. 12 is a diagram showing an example of 10 
the position where trick play recording data for twelve 
times the speed at the time of normal reproduction is 
recorded on the recording medium 202. In Fig. 12, a 
trick play area 409 is an area where trick play recording 
data for fast forward reproduction is to be recorded, and 15 
a trick play area 41 0 is an area where trick play record- 
ing data for backward reproduction is to be recorded. A 
trace 41 1 represents a trace of a head at the time of fast 
forward reproduction, and a trace 412 represents a 
trace of a head at the time of backward reproduction. N 20 
indicates the number of tracks, and a case where N = 24 
is described. Further, numbers 1 to 14 inside the trick 
play areas 409 and 410 respectively correspond to the 
numbers of the first to fourteenth blocks corresponding 
to data composing the trick play image data on the 25 
memory map in Fig. 11. The number 1 corresponds to 
the data at the head, and the number 1 4 corresponds to 
the data at the end. NL indicates a Null packet. 
[0152] When the trick play recording data is proc- 
essed in units of 24 tracks (N = 24), one or more Null 30 
packets are outputted from the packet generating por- 
tion 3 until recording processing in units of 24 tracks is 
terminated and is stuffed in the trick play area without 
outputting the final stream in one trick play image data 
before recording processing in units of 24 tracks is ter- 35 
minated and then immediately starting to output a 
stream composing the subsequent trick play image 
data. 

[0153] For example, in the recording of the trick play 
data for fast forward reproduction, when data (14 + NL) 40 
corresponding to one trick play image data has been 
outputted during recording processing in units of 24 
tracks, NL is recorded on the trick play area until the 
recording processing in units of 24 tracks is terminated. 
When the recording processing in units of 24 tracks is 45 
terminated, recording processing for recording the sub- 
sequent trick play image data is started. 
[0154] Although in Fig. 12, NL is recorded on an 
area subsequent to the trick play area composed of fast 
forward reproducing data (14 + NL) or backward repro- so 
ducing data (1 + NL), the subsequent trick play image 
data may be recorded thereon. Even when the trick play 
area is stuffed with NL, trick play recording data includ- 
ing time information and control information may be 
recorded on the trick play area. Further, the whole of the 55 
one trick play area may be stuffed with NL. 
[0155] As described above, in the recording appa- 
ratus according to the third embodiment of the present 



invention, the trick play image data is stored in one 
memory 23 in a predetermined order, the directions 
(orders) in which data is read out in a case where fast 
forward reproducing data is generated and a case 
where backward reproducing data is generated are 
made different from each other, to respectively generate 
trick play recording data for fast forward reproduction 
and backward reproduction. Consequently, the record- 
ing apparatus need not have memories, respectively, for 
generating the fast forward reproducing data and the 
backward reproducing data. Therefore, the capacity of 
the memory can be reduced to half. Further, the trick 
play area is stuffed with the Null packet (NL), thereby 
making it possible to prevent an area where no data is 
recorded from being generated in the trick play area. 
[0156] Although in the third embodiment, descrip- 
tion was made of a case where the Null packet to be 
inserted is fed from the packet generating portion 3, a 
predetermined number of Null packets may be stored in 
the memory 23 and fed. 

[0157] Although in the third embodiment, descrip- 
tion was made of a case where the Null packet is used 
as an invalid data packet to be stuffed, the present 
invention is not limited to the same. It is possible to use 
a dummy sync block that is an invalid sync block in the 
D-VHD standard. 

(Fourth Embodiment) 

[0158] A fourth embodiment of the present inven- 
tion differs from the first embodiment in that processing 
relating to a DSM trick mode is performed. A DSM trick 
mode flag indicates that a stream in the MPEG standard 
is a trickily played stream, and is arranged at a predeter- 
mined position of a PES header part. Consequently, the 
normal bit stream 201 to be inputted has no DSM trick 
mode field. When trick play recording data is generated, 
therefore, it is necessary to set a DSM trick mode flag 
and add the DSM trick mode field. 
[0159] Fig. 13 is a block diagram showing the con- 
figuration of a recording apparatus according to the 
fourth embodiment of the present invention. In Fig. 13, 
the recording apparatus according to the fourth embod- 
iment comprises the normal play recording data gener- 
ating portion 1 , the trick play recording data generating 
portion 2, the packet generating portion 3, the control 
portion 4, the recording portion 5, and the recording 
head 6. 

[0160] The trick play recording data generating por- 
tion 2 comprises the I picture extracting portion 21, the 
high-frequency component deleting portion 22, the 
memory 23, the PES header rewriting portion 24, the 
trick play sync block generating portion 25, and a DSM 
generating portion 27. 

[0161] As shown in Fig. 13, the recording apparatus 
according to the fourth embodiment has the same con- 
figuration as the recording apparatus according to the 
first embodiment except that the DSM generating por- 
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tion 27 is added to the trick play recording data generat- 
ing portion 2 in the recording apparatus according to the 
first embodiment. The same portions are assigned the 
same reference numerals and hence, the description 
thereof is not repeated. 

[0162] Further using Figs. 14 and 15, description is 
now made of the operations of the DSM generating por- 
tion 27. Fig. 14 is a block diagram showing the detailed 
configuration of the DSM generating portion 27 and the 
memory 23 shown in Fig. 13. In Fig. 14, the DSM gen- 
erating portion 27 comprises a PES header analyzing 
portion 71 , a DSM trick mode flag setting portion 72, 
and a trick mode field value inserting portion 73. Fig. 15 
is a diagram showing an example of the structure of the 
memory 23. 

[0163] The memory 23 receives I picture data 207 
that is trick play image data from the high-frequency 
component deleting portion 22 and stores the data. At 
this time, the memory 23 previously ensures an area of 
a DSM trick mode field 315, which is one byte long, at a 
predetermined address when a DSM trick mode flag 
314 is set to a value representing a DSM trick mode, 
while storing a DSM trick mode field included in the 
inputted I picture data 207 in a storage area, which is 
one byte long, ensured at a predetermined address 
when the mode has already been a DSM trick mode at 
the time point where a DSM trick mode flag is inputted. 
The reason why the DSM trick mode field 315 is previ- 
ously ensured in the memory 23 is that when trick play 
data for fast forward reproduction and backward repro- 
duction are generated from I picture data stored in one 
memory, a value corresponding to trick play conditions 
such as fast forward reproduction conditions or back- 
ward reproduction conditions must be inserted into the 
DSM trick mode field 315 at the time of data reading. 
[0164] A stream in the MPEG standard is inputted 
in a transport packet format. When an attempt to insert 
1-byte data into an arbitrary part of data in a transport 
packet format is made, the subsequent data must be 
shifted. That is, all transport packets composing the 
data to be inserted and the subsequent data must be 
reconstructed. Accordingly, the processing becomes 
very difficult. In the generation of the trick play recording 
data, the trick play image data (I picture data) is stored 
in the memory 23, in order to delete its higher frequency 
component, in a format of not a transport packet but a 
format of an elementary stream in which there is no limit 
to the length of the data. In the elementary stream, 
there is no limit, such as 188 byte units in the transport 
packet, to the length of the data. Accordingly, new data 
can be freely inserted into an arbitrary part. Therefore, 
high-frequency component deletion processing per- 
formed after the I picture data for trick play is extracted 
as well as insertion processing into the DSM trick mode 
field 315 are performed, thereby making it possible to 
easily perform processing. 

[0165] On the other hand, the PES header analyz- 
ing portion 71 receives the I picture data 207 inputted in 



>2 851 A1 42 

a transport packet format from the high-frequency com- 
ponent deleting portion 22, analyses a PES header part 
of the I picture data 207, detects the position and the 
value of the DSM trick mode flag and the presence or 

5 absence of the DSM trick mode field, and outputs the 
results of the detection to the DSM trick mode flag set- 
ting portion 72 as the results of the analysis. 
[0166] When the DSM trick mode flag 314 indicated 
in the PES header part of the I picture data 207 stored 

w in the memory 23 must be rewritten depending on the 
results of the analysis outputted from the PES header 
analyzing portion 71 , the DSM trick mode flag setting 
portion 72 outputs to the memory 23 a signal for rewrit- 
ing the DSM trick mode flag 314 to a value indicating 

15 that the mode is the DSM trick mode. The DSM trick 
mode flag setting portion 72 outputs to the trick mode 
field value inserting portion 73 a control signal issuing 
an instruction to set the DSM trick mode flag 314 and 
insert a trick mode field value. 

20 [0167] The trick mode field value inserting portion 
73 generates a trick mode field value corresponding to 
the trick play conditions of the trick play image data on 
the basis of the control signal outputted from the DSM 
trick mode flag setting portion 72, and writes the gener- 

25 ated trick mode field value into the corresponding DSM 
trick mode field 315 in the memory 23. The trick mode 
field value inserting portion 73 generates a fixed value 
dedicated to fast forward reproduction as the trick mode 
field value in the case of trick play data in the fast for- 

30 ward direction, while generating a fixed value dedicated 
to backward reproduction as the trick mode field value in 
the case of trick play data in the backward direction, to 
write a fixed value representing the produced trick play 
conditions into the DSM trick mode field 315 in the 

35 memory 23. The memory 23 outputs to the high-fre- 
quency component deleting portion 22 trick play image 
data 209 in which the DSM trick mode flag 314 and the 
DSM trick mode field 315 are set. 
[0168] The DSM generating portion 27 may be so 

40 constructed as not to comprise the PES header analyz- 
ing portion 71 , to always insert the DSM trick mode field 
315 into the whole of general trickily playing image data 
(I picture data) 207 to be inputted. Further, the trick 
mode field value may be not only written into the DSM 

45 trick mode field 315 in the memory 23 but also inserted 
after it is read out of the memory 23. 
[0169] As described above, in the recording appa- 
ratus according to the fourth embodiment of the present 
invention, the DSM trick mode field 315 is previously 

so ensured in the memory 23 storing the trick play image 
data, thereby making it possible to easily insert the DSM 
trick mode field into the stream (I picture data). Further, 
a trick mode field value corresponding to the trick play 
conditions is later set in the DSM trick mode field 315 in 

55 the trick play image data stored in the one memory 23, 
thereby making it possible to generate the trick play 
recording data for both fast forward reproduction and 
backward reproduction. Further, the DSM trick mode 
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flag 314 is correctly rewritten to generate the trick play 
recording data, thereby making it possible to generate a 
trickily played stream conforming to the MPEG stand- 
ard. 

[0170] Various functions described in the second to 
fourth embodiments can be used by an arbitrary combi- 
nation of a plurality of functions for the recording appa- 
ratus according to the first embodiment. 

(Fifth Embodiment) 

[0171] Fig. 1 6 is a block diagram showing the con- 
figuration of a reproducing apparatus according to a fifth 
embodiment of the present invention. In Fig. 16, the 
reproducing apparatus according to the fifth embodi- 
ment comprises a reproducing head 8, a reproducing 
portion 9, a trickily played stream generating portion 1 0, 
a normally played stream generating portion 1 1 , and a 
reproduced stream switching portion 12. 
[0172] The reproducing portion 9 comprises a 
reproducing amplifier 91 and a reproducing demodulat- 
ing portion 92. The trickily played stream generating 
portion 10 comprises a trick play sync block extracting 
portion 101, a reliability judging portion 102, a memory 
103, and a trick play packetizing portion 104. The nor- 
mally played stream generating portion 1 1 comprises a 
normal play sync block extracting portion 1 1 1 and a nor- 
mal play packetizing portion 1 12. 
[01 73] The operations of the reproducing apparatus 
according to the fifth embodiment configured as 
describe above will be described. 
[0174] A recording medium 202 is a tape-shaped 
recording medium, for example, a magnetic tape. The 
reproducing head 8 is a head device for reproducing 
data recorded on the recording medium 202, for exam- 
ple, a magnetic head. The reproducing amplifier 91 sub- 
jects a data string reproduced by the reproducing head 
8 to predetermined amplification processing, and then 
outputs the data string to the reproducing demodulating 
portion 92. The reproducing demodulating portion 92 
demodulates a recording signal which has been modu- 
lated in the recording apparatus to its original recording 
signal (subjects the recording signal to error correction 
by an error correcting parity added to each sync block at 
the time of the demodulation). Typically, the reproducing 
head 8 and the reproducing portion 9 form a helical 
track on the magnetic tape 202 by a group of magnetic 
heads on a rotating drum, to reproduce normal play 
data and trick play data. The data string reproduced and 
demodulated is outputted to the trick play sync block 
extracting portion 101 and the normal play sync block 
extracting portion 111. 

[0175] The trick play sync block extracting portion 
1 01 receives the data string which has been reproduced 
in the reproducing demodulating portion 92 at the time 
of trick play, and detects synchronous data, ID data, and 
an error correcting parity from information representing 
trick play recording data, that is, a data string which has 



been reproduced from a trick play area inside a record- 
ing track and eliminates them from a header part of a 
sync block, to extract a trick play sync block. The 
extracted trick play sync block composes an I picture. 
5 The trick play sync block is outputted to the reliability 
judging portion 102. 

[0176] The reliability judging portion 102 receives 
the trick play sync block outputted by the trick play sync 
block extracting portion 1 01 , judges the reliability of the 

w sync block from information representing the results of 
error correction, and stores the trick play sync block at 
an address corresponding to a trick play sync block 
number in the memory 1 03. When trick play sync blocks 
having the same trick play sync block number are repro- 

15 duced, the reliability judging portion 1 02 stores the sync 
block with higher reliability in the memory 103, by prior- 
ity, based on reliability information. 
[0177] When the sync block with low reliability is 
first stored in the memory 1 03, and the same sync block 

20 with high reliability is then obtained, for example, data in 
the sync block later obtained is overwritten on data in 
the sync block first stored. 

[0178] When data required to compose the I picture 
is stored in the memory 1 03, the trick play packetizing 

25 portion 104 reads out the data stored in the memory 
103, reconstructs from the data in a sync block format 
data in a transport packet format, and further outputs a 
trickily played stream to the reproduced stream switch- 
ing portion 12 in accordance with a time stamp value 

30 added to the trick play sync block at the time of record- 
ing. 

[0179] Furthermore, the trick play packetizing por- 
tion 104 outputs the trickily played stream in a predeter- 
mined amount, then rewrites, when the subsequent 

35 trickily played stream is not outputted within a predeter- 
mined time interval, PTS that is time information for 
managing the time when a reproduced image included 
in the trick play recording data stored in the memory 103 
is outputted to time subsequent to PTS in an I picture 

40 previously outputted and previous to PTS in an I picture 
to be subsequently outputted, and retransmits the trick- 
ily played stream in which the PTS has been updated. 
Description is made of a method of retransmitting I pic- 
ture data at the time of trick play. 

45 [0180] Fig. 17 is a diagram for explaining the 
retransmission of the I picture data in the trick play pack- 
etizing portion 104. In Fig. 17, Fig. 17 (a) illustrates a 
case where the previous I picture data does not need to 
be retransmitted, and Fig. 17 (b) illustrates a case 

so where the previous I picture data 11 is retransmitted 
because the second I picture data 12 is not reproduced 
within a predetermined time interval T 
[0181] In Fig. 17 (a), first I picture data 11 includes a 
value t1 in first PTS 316 indicated in its PES header 

55 part, and is outputted when the reference time is t1 at 
the time of decoding. Second I picture data 12 includes 
a value t2 in second PTS 317 indicated in its PES 
header part, and is outputted when the reference time is 
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t2 at the time of decoding. After the I picture data 11 is 
outputted, the subsequent second I picture data is 
reproduced within the predetermined time interval T. 
The same is true for third I picture data 13. 
[0182] On the other hand, as shown in Fig. 17 (b), 
when second I picture data 12 is not reproduced within 
the predetermined time interval T for the reason that it is 
not completely reproduced at the time of trick play, for 
example, I picture data IV obtained by rewriting a value 
t1 in the first PTS 316 in the first I picture data to a pre- 
determined value t2' is retransmitted in place of the sec- 
ond I picture data 12 after an elapse of the 
predetermined time period T since the first I picture data 
11 was outputted. The first I picture data 11 is not 
retransmitted as it is in order to avoid the possibility that 
the value t1 in the first PTS 316 has already been past 
with respect to the reference time at the time of the 
retransmission, so that the retransmitted I picture data 
IV is not outputted. Therefore, the value t2' in PTS 317 
in the I picture data IV to be retransmitted is rewritten. 
[0183] Description is made of the condition of the 
value t2' in the PTS 317 in the I picture data IV to be 
retransmitted. In this case, the value t2' in the PTS 317 
meets the condition of t1 < t2' < t3. If it is assumed that 
the value t2' in the PTS 31 7 meets the condition of t2' > 
t3, the second I picture data 12 is outputted when the ref- 
erence time is t2'. However, a value t3 in a third PTS 318 
at which the subsequent third I picture data 13 is output- 
ted has already been past, so that the third I picture data 
13 is not outputted. In order to avoid such a state, the 
value t2' in the PTS 31 7 must meet the above condition. 
[0184] It is necessary that the I picture data IV to be 
retransmitted is not overlapped with the subsequent 
third I picture data 13. Considered as an example of a 
method of preventing the data from being overlapped 
with each other is a method of not outputting the third I 
picture data 13, a method of delaying the timing at which 
data representing the end of the third I picture data 13 is 
outputted in a range previous to the value t3 in the third 
PTS 318, or a method of rewriting the value t3 in the 
third PTS 318 to a value subsequent to t3 to delay the 
output of the third I picture data 13. 
[0185] The value in the PTS may be normalized in a 
frame update period on an image output device (not 
shown). Further, the predetermined time interval T may 
be within 700 msec determined in an MPEG standard. 
[0186] Referring to Fig. 16 again, the normal play 
sync block extracting portion 111 receives the data 
string which has been reproduced in the reproducing 
demodulating portion 92 at the time of normal reproduc- 
tion, detects synchronous data, ID data, and an error 
correcting parity from information representing normal 
play recording data, that is, a data string which has 
been reproduced from a normal play area inside a 
recording track and eliminates them from a header part 
of a sync block, to extract a normal play sync block, and 
outputs the normal play sync block to the normal play 
packetizing portion 112. 
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[0187] The normal play packetizing portion 112 
reconstructs from the data in a sync block format data in 
a transport packet format, and outputs a normal play 
sync block outputted by the normal play sync block 
5 extracting portion 1 1 1 to the reproduced stream switch- 
ing portion 12. 

[01 88] The reproduced stream switching portion 1 2 
receives the trickily played stream outputted by the trick 
play packetizing portion 104, the normally played 

10 stream outputted by the normal play packetizing portion 
112, and a normal reproduction/trick play mode signal 
204 representing a reproduced state, and selectively 
switches either one of the streams in accordance with 
the normal reproduction/trick play mode signal 204, to 

15 output the normally played stream as the reproduced 
stream 203 at the time of normal reproduction, while 
outputting the trickily played stream as the reproduced 
stream 203 at the time of trick play. 
[0189] As described above, according to the repro- 

20 ducing apparatus according to the fifth embodiment of 
the present invention, the trick play recording data 
including the time information and the control informa- 
tion which are reproduced at a predetermined interval 
which have been recorded for trick play on the recording 

25 medium 202 may be only reproduced and outputted. 
Therefore, the need for a circuit for newly generating 
time information and control information at the time of 
trick play is eliminated, thereby making it possible to sig- 
nificantly reduce the circuit scale. 

30 [0190] When I picture data is outputted, and the 
subsequent I picture data cannot be then outputted 
within a predetermined time interval T, the same I pic- 
ture data as the previous I picture data, in which PTS 
that is time information relating to an outputted image 

35 has been rewritten to a value subsequent to PTS in the 
previous I picture data and previous to PTS in the sub- 
sequent I picture data, is outputted again. Conse- 
quently, it is possible to obtain a good trickily played 
image which is not distorted. 

40 [01 91 ] Although in the first to fifth embodiments, the 
recording apparatuses (the first to fourth embodiments) 
and the reproducing apparatus (the fifth embodiment) 
are described as separate configurations, it goes with- 
out saying that the recording apparatus and the repro- 

45 ducing apparatus may be integrally configured. 

(Sixth Embodiment) 

[0192] A recording/reproducing apparatus accord- 
so ing to a sixth embodiment of the present invention com- 
prises a trick play data generating portion 122 for 
outputting trick play data including no PSI serving as 
control information for decoding trick play data to a 
recording formatting portion 54, and a trick play data 
55 processing portion 132 for replacing identification infor- 
mation (PID) serving as information in a header part of 
reproduced trick play data with identification information 
corresponding to PSI newly generated at the time of 
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trick play and outputting the data in which the identif lea* 
tion information has been replaced as well as inserting 
the PSI newly generated within a predetermined time 
interval (100 ms) and outputting the data with the 
inserted PSI. 

[0193] Fig. 18 is a block diagram showing the con- 
figuration of the recording/reproducing apparatus 
according to the sixth embodiment of the present inven- 
tion. In Fig. 18, the recording/reproducing apparatus 
according to the sixth embodiment comprises, as a 
recording apparatus, a trick play data generating portion 
122, a recording portion 5a, and the recording head 6, 
and comprises, as a reproducing apparatus, the repro- 
ducing head 8, the reproducing portion 9, the normally 
played stream generating portion 1 1 , the trickily played 
stream generating portion 10, the trick play data 
processing portion 132, and the reproduced stream 
switching portion 12. Further, the trick play data gener- 
ating portion 122 comprises the I picture extracting por- 
tion 21, the high-frequency component deleting portion 
22, and the memory 23. The recording portion 5a com- 
prises the recording formatting portion 54, the recording 
modulating portion 52, and the recording amplifier 53. 
The reproducing portion 9 comprises a reproducing 
amplifier 91 and the reproducing demodulating portion 
92. The trick play data processing portion 132 com- 
prises a PID replacing portion 13, a PSI generating por- 
tion 14, and a multiplexing portion 15. 
[0194] In the recording/reproducing apparatus 
according to the sixth embodiment, the same portions 
as those in the recording and reproducing apparatuses 
according to the first to fifth embodiments are assigned 
the same reference numerals and hence, the descrip- 
tion thereof is partially omitted. 
[0195] The recording/reproducing operations of the 
recording/reproducing apparatus according to the sixth 
embodiment which is configured as described above 
will be specifically described. 

[0196] Description is first made of the recording 
apparatus. The bit stream 201 in a transport packet for- 
mat comprising a video signal and an audio signal 
which are coded utilizing the correlation between 
screens is respectively inputted to the recording format- 
ting portion 54 and the I picture extracting portion 21 in 
the trick play data generating portion 122. The I picture 
extracting portion 21 examines a PAT packet and a PMT 
packet included in the bit stream 201, to extract an 
image data stream to be an object, and further exam- 
ines its header part, to extract only a stream composing 
an I picture that is data coded in a frame (see Figs. 4 (a) 
and 4 (b)). As described in the first embodiment in the 
foregoing, the high-frequency component deleting por- 
tion 22 and the memory 23 delete an AC coefficient rep- 
resenting a high-frequency component of the coded 
data from the I picture data outputted from the I picture 
extracting portion 21 , to reduce the amount of the data 
(see Fig. 4 (c)). The I picture data (the trick play record- 
ing data 212) which has been subjected to the high-fre- 



quency component deletion processing is outputted to 
the recording formatting portion 54. 
[0197] The recording formatting portion 54 gener- 
ates, in accordance with a recording format, the record- 

5 ing data string 21 3 for recording the bit stream 201 and 
the trick play recording data 212, respectively, in a nor- 
mal play area and a trick play area of a recording track. 
The recording data string 213 is constructed in the 
above-mentioned sync block format. Synchronous data, 

w ID data, and an error correcting parity are added to 
each sync block. The recording modulating portion 52 
receives the recording data string 213 outputted by the 
recording formatting portion 54, converts the recording 
data string 213 into a signal in a format suitable for a 

15 magnetic recording/reproducing system, and outputs 
the signal to the recording amplifier 53. The recording 
amplifier 53 subjects the recording data string 213 
inputted from the recording modulating portion 52 to 
predetermined amplification processing, and then out- 

20 puts the recording data string 21 3 to the recording head 
6. The recording head 6 successively records the 
recording data string 213 outputted from the recording 
amplifier 53 to a magnetic tape 202. Typically, the 
recording portion 5a and the recording head 6 form a 

25 helical track on the magnetic tape 202 by a group of 
magnetic heads on a rotating drum, to record normal 
play data and trick play data. The outline of the record- 
ing track recorded on the magnetic tape 202 is the same 
as that shown in Fig. 6. 

30 [0198] Description is now made of the reproducing 
apparatus. A signal which has been reproduced from 
the recording medium 202 by the reproducing head 8 is 
amplified by the reproducing amplifier 91, and is then 
decoded to the original data string recorded by the 

35 reproducing demodulating portion 92. At the time of the 
demodulation, the reproducing demodulating portion 92 
corrects an error by an error correcting parity added to 
each sync block. Reproduced data 223 obtained by the 
demodulation is outputted to the normally played 

40 stream generating portion 11 and the trickily played 
stream generating portion 10. 

[0199] The normally played stream generating por- 
tion 11 eliminates synchronous data, ID data, and an 
error correcting parity from the reproduced data 223 
45 outputted by the reproducing demodulating portion 92 
at the time of normal reproduction, and reconstructs 
from the data in a sync block format data in a transport 
packet format to generate a normally played stream 
224. 

so [0200] On the other hand, the trickily played stream 
generating portion 10 eliminates the synchronous data, 
the ID data, and the error correcting parity from the 
reproduced data 223 outputted by the reproducing 
demodulating portion 92 at the time of trick play, and 

55 reconstructs from the data in a sync block format data in 
a transport packet format to generate a trickily played 
stream 225. The whole of the generated trickily played 
stream 225 is a stream composing an I picture image, 
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and identification information (PID) assigned to the 
inputted bit stream 201 is added to its header part. The 
trickily played stream 225 is inputted to the PID replac- 
ing portion 13 in the trick play data processing portion 
132. The PSI generating portion 14 newly generates 
PSI. The PID replacing portion 13 replaces the PID in 
the header part of the extracted trickily played stream 
225 with PID having a value corresponding to PAT or 
PMT serving as the PSI generated by the PSI generat- 
ing portion 14. The multiplexing portion 15 receives the 
stream outputted by the PID replacing portion 13 and 
the PSI outputted by the PSI generating portion 14, and 
outputs a trickily played stream 226 obtained by multi- 
plexing the PSI on the stream. In an MPEG 2 system, a 
time interval at which the PSI is multiplexed is defined 
as not more than 100 ms. Accordingly, the multiplexing 
portion 15 multiplexes each PSI on the stream at the 
time interval of not more than 100 ms. 
[0201] The reproduced stream switching portion 12 
receives the normally played stream 224 outputted by 
the normally played stream generating portion 11, the 
trickily played stream 226 outputted by the trick play 
data processing portion 132, and a normal reproduc- 
tion/trick play mode signal 204, and selectively switches 
either one of the streams in accordance with the normal 
reproduction/trick play mode signal 204, to output a 
reproduced stream 203 for normal reproduction or trick 
play. 

[0202] As described above, in the recording/repro- 
ducing apparatus according to the sixth embodiment of 
the present invention, PSI serving as control information 
for decoding is not recorded, and only trick play image 
data is recorded on the trick play area of the magnetic 
tape 202. Consequently, the data rate of the image data 
which can be recorded can be increased because the 
need for an area where the PSI is to be recorded is elim- 
inated, thereby making it possible to obtain a high-qual- 
ity trickily played image. 

[0203] At the time of trick play, the identification 
information (PID) in the header part of the trickily played 
stream 225 is replaced with PID corresponding to PSI 
newly generated by the PSI generating portion 14, and 
the PID is outputted. Further, the PSI is multiplexed on 
the trickily played stream 225 in which the PID has been 
replaced within a predetermined time interval (100 ms), 
and the multiplexed PSI is outputted. In the magnetic 
tape 202 on which two or more programs which differ in 
PSI (PAT, PMT, etc.) are recorded, even when trick play 
is performed over the two or more programs which differ 
in PSI, therefore, the trickily played image is not dis- 
torted when the program which is trickily played is 
switched to the other program. 

(Seventh Embodiment) 

[0204] A recording/reproducing apparatus accord- 
ing to a seventh embodiment of the present invention is 
so configured that processing performed by the trick 



play data processing portion 132 in the recording/repro- 
ducing apparatus according to the sixth embodiment is 
performed when trick play data is recorded (by a trick 
play data generating portion 123). 

5 [0205] Fig. 19 is a block diagram showing the con- 
figuration of the recording/reproducing apparatus 
according to the seventh embodiment of the present 
invention. In Fig. 19, the recording/reproducing appara- 
tus according to the seventh embodiment comprises, as 

10 a recording apparatus, the trick play data generating 
portion 123, the recording portion 5a, and the recording 
head 6, and comprises, as a reproducing apparatus, the 
reproducing head 8, the reproducing portion 9, the nor- 
mally played stream generating portion 11, the trickily 

15 played stream generating portion 10, and the repro- 
duced stream switching portion 12. Further, the trick 
play data generating portion 123 comprises the I picture 
extracting portion 21, the high-frequency component 
deleting portion 22, the memory 23, the PID replacing 

20 portion 17, a PSI generating portion 1 8, and a multiplex- 
ing portion 19. 

[0206] In the recording/reproducing apparatus 
according to the seventh embodiment, the same por- 
tions as those in the recording and reproducing appara- 

25 tuses according to the first to sixth embodiments are 
assigned the same reference numerals and hence, the 
description thereof is partially omitted. 
[0207] The recording/reproducing operations of the 
recording/reproducing apparatus according to the sev- 

30 enth embodiment which is configured as described 
above will be specifically described. 
[0208] Description is first made of the recording 
apparatus. The trick play recording data 212 outputted 
by the high-frequency component deleting portion 22 is 

35 inputted to the PID replacing portion 17. The PSI gener- 
ating portion 18 newly generates PSI. The PID replac- 
ing portion 17 replaces identification information (PID) 
in a header part of the trick play recording data 21 2 with 
particular PID. The particular PID is PID having a value 

40 corresponding to PAT or PMT serving as the PSI newly 
generated in the PSI generating portion 18. The multi- 
plexing portion 19 receives a stream outputted by the 
PID replacing portion 17 and the PSI outputted by the 
PSI generating portion 1 8, and outputs trick play record- 

45 ing data 214 obtained by multiplexing the PSI on the 
stream. In an MPEG2 system, a time interval at which 
PSI is multiplexed is defined as not more than 100 ms. 
Therefore, the multiplexing portion 15 multiplexes each 
PSI on the stream at the time interval of not more than 

so 1 00 ms. 

[0209] A recording formatting portion 54 generates 
a recording data string 213 for recording the bit stream 
201 and the trick play recording data 214, respectively, 
in a normal play area and a trick play area of a recording 
55 track in accordance with a recording format. The record- 
ing data string 213 is converted into a signal in a format 
suitable for a magnetic recording/reproducing system in 
the recording modulating portion 52, and is recorded on 
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the magnetic tape 202 through the recording head 6 
upon passing through the recording amplifier 53. 
[0210] Description is now made of the reproducing 
apparatus. A signal reproduced by the reproducing 
head 8 is demodulated to the reproduced data 223 that 
is its recorded original data string through the reproduc- 
ing amplifier 91 and the reproducing demodulating por- 
tion 92, and the reproduced data 223 is outputted to the 
normally played stream generating portion 1 1 and the 
trickily played stream generating portion 10. The nor- 
mally played stream generating portion 11 generates 
the normally played stream 224 from the reproduced 
data 223 at the time of normal reproduction. On the 
other hand, the trickily played stream generating portion 
10 generates the trickily played stream 225 from the 
reproduced data 223 at the time of trick play. 
[0211] The reproduced stream switching portion 12 
receives the normally played stream 224 outputted by 
the normally played stream generating portion 1 1, the 
trickily played stream 225 outputted by the trickily 
played stream generating portion 10, and the normal 
reproduction/trick play mode signal 204, and selectively 
switches either one of the streams in accordance with 
the normal reproduction/trick play mode signal 204, to 
output the reproduced stream 203 for normal reproduc- 
tion or trick play. 

[0212] As described above, the recording/reproduc- 
ing apparatus according to the seventh embodiment of 
the present invention differs from that according to the 
sixth embodiment in that PSI (PAT, PMT, etc.) is also 
recorded on the trick play area of the magnetic tape 
202. That is, when the trick play data is recorded, PID in 
a header part of the trick play data generated from the 
bit stream 201 is replaced with PID corresponding to 
PSI newly generated to output the PSI, and the PSI is 
inserted within a predetermined time interval (100 ms) 
and is recorded on the trick play area of the magnetic 
tape 202. Consequently, the data rate of image data to 
be recorded on the trick play area of the magnetic tape 
202 cannot be increased. In the magnetic tape 202 on 
which two or more programs which differ in PSI (PAT, 
PMT, etc.) are recorded, even when trick play is per- 
formed over the two or more programs which differ in 
PSI, however, a trickily played image is not distorted 
when the program which is trickily played is switched to 
the other program. 

(Eighth Embodiment) 

[0213] A recording/reproducing apparatus accord- 
ing to an eighth embodiment of the present invention 
comprises a trick play data generating portion 124 for 
replacing, when trick play data is recorded, identification 
information (PID) serving as information in a header 
part of trick play data generated from the bit stream 201 
with PID corresponding to PSI serving as control infor- 
mation for demodulation newly generated and output- 
ting the PID as inserting the PSI at a second time 
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interval (for example, approximately 10s) longer than a 
first time interval (100ms) and outputting the data with 
the inserted PSI to the recording formatting portion 54, 
and a trick play data processing portion 133 for detect- 
5 ing, at the time of trick play, PSI recorded on a trick play 
area of the magnetic tape 202 and inserting the PSI into 
a trickily played stream 225 within the first time interval 
and outputting the data with the inserted PSI. 
[0214] Fig. 20 is a block diagram showing the con- 
to figuration of the recording/reproducing apparatus 
according to the eighth embodiment of the present 
invention. In Fig. 20, the recording/reproducing appara- 
tus according to the eighth embodiment comprises, as a 
recording apparatus, the trick play data generating por- 
ts tion 1 24, the recording portion 5a, and a recording head 
6, and comprises, as a reproducing apparatus, the 
reproducing head 8, the reproducing portion 9, the nor- 
mally played stream generating portion 11, the trickily 
played stream generating portion 10, the trick play data 
20 processing portion 133, and the reproduced stream 
switching portion 12. Further, the trick play data gener- 
ating portion 124 comprises the I picture extracting por- 
tion 21, the high-frequency component deleting portion 
22, the memory 23, the PID replacing portion 17, the 
25 PSI generating portion 18, and a multiplexing portion 
19a. The trick play data processing portion 133 com- 
prises a PSI detecting portion 40, a PSI memory 41, 
and a multiplexing portion 42. 

[0215] In the recording/reproducing apparatus 

30 according to the eighth embodiment, the same portions 
as those in the recording and reproducing apparatuses 
according to the first to seventh embodiments are 
assigned the same reference numerals and hence, the 
description thereof is partially omitted. 

35 [0216] The recording/reproducing operations of the 
recording/reproducing apparatus according to the 
eighth embodiment which is configured as described 
above will be specifically described. 
[0217] Description is first made of the recording 

40 apparatus. Trick play recording data 212 outputted by 
the high-frequency component deleting portion 22 is 
inputted to the PID replacing portion 17. The PSI gener- 
ating portion 18 newly generates PSI. The PID replac- 
ing portion 17 replaces identification information (PID) 

45 in a header part of the trick play recording data 212 with 
particular PID. The particular PID is PID having a value 
corresponding to PAT or PMT serving as the PSI newly 
generated in the PSI generating portion 18. The multi- 
plexing portion 19a receives a stream outputted by the 

so PID replacing portion 17 and the PSI outputted by the 
PSI generating portion 1 8, and outputs trick play record- 
ing data 214 obtained by multiplexing the PSI on the 
stream. The multiplexing portion 19a multiplexes the 
PSI on the stream outputted from the PID replacing por- 

55 tion 17 at a second time interval (for example, approxi- 
mately 1 0s) longer than the first time interval of 1 00 ms 
at the time of recording. The multiplexing portion 42, 
described later, multiplexes PSI which is detected from 
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the trickily played stream 225 in the PSI detecting por- 
tion 40 and is held in the PSI memory 41 at the time of 
reproduction on the trickily played stream 225 within the 
first time interval of 100 ms, and outputs the data with 
the multiplexed PSL Accordingly, the multiplexing por- 
tion 1 9a satisfies a time interval, at which the PSI is mul- 
tiplexed, of not more than 100 ms which is defined in an 
MPEG2 system. 

[0218] The recording formatting portion 54 gener- 
ates the recording data string 213 for recording the bit 
stream 201 and the trick play recording data 214, 
respectively, in a normal play area and a trick play area 
of a recording track in accordance with a recording for- 
mat. The recording data string 213 is converted into a 
signal in a format suitable for a magnetic record- 
ing/reproducing system in the recording modulating por- 
tion 52, and the signal is recorded on the magnetic tape 
202 through the recording head 6 upon passing through 
a recording amplifier 53. 

[0219] Description is then made of the reproducing 
apparatus. A signal reproduced by the reproducing 
head 8 is demodulated to reproduced data 223 that is its 
recorded original data string through the reproducing 
amplifier 91 and the reproducing demodulating portion 
92, and the reproduced data 223 is outputted to the nor- 
mally played stream generating portion 1 1 and the trick- 
ily played stream generating portion 10. The normally 
played stream generating portion 1 1 generates the nor- 
mally played stream 224 from the reproduced data 223 
at the time of normal reproduction. On the other hand, 
the trickily played stream generating portion 10 gener- 
ates the trickily played stream 225 from the reproduced 
data 223 at the time of trick play. 
[0220] The trickily played stream 225 outputted by 
the trickily played stream generating portion 10 is 
respectively outputted to the PSI detecting portion 40 
and the multiplexing portion 42. The PSI detecting por- 
tion 40 receives the trickily played stream 225, and 
detects (extracts) PSI to be reproduced at a second 
time interval (the frequency of approximately once per 
1 0s in this example). The detected PSI is held in the PSI 
memory 41 . The multiplexing portion 42 multiplexes the 
PSI held by the PSI memory 41 on the trickily played 
stream 225, and outputs the PSI as a trickily played 
stream 221. The multiplexing portion 42 multiplexes 
each PSI on the stream at a time interval of not more 
than 100 ms so as to meet the requirements of the 
MPEG2 system. 

[0221] The reproduced stream switching portion 12 
receives the normally played stream 224 outputted by 
the normally played stream generating portion 11, the 
trickily played stream 221 outputted by the trick play 
data processing portion 133, and the normal reproduc- 
tion/trick play mode signal 204, selectively switches 
either one of the streams in accordance with the normal 
reproduction/trick play mode signal 204, and outputs 
the reproduced stream 203 for normal reproduction or 
trick play. 
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[0222] As described above, in the recording/repro- 
ducing apparatus according to the eighth embodiment 
of the present invention, PSI (PAT, PMT, etc.) is multi- 
plexed on the stream outputted from the PID replacing 

5 portion 17 at the second time interval (approximately 
10s) longer than the first time interval (100ms) in the 
multiplexing portion 19a. Therefore, the PSI may be 
only recorded on a part of the trick play area of the mag- 
netic tape 202, as compared with that in a case where it 

jo is multiplexed on the trick play area of the magnetic tape 
202 at the first time interval (100ms). Consequently, the 
data rate of image data to be recorded on the trick play 
area of the magnetic tape 202 is lower by an amount of 
recorded PSI, as compared with that in a case where no 

75 PSI is recorded as in the sixth embodiment. However, 
the frequency at which the PSI is recorded on the mag- 
netic tape 202 can be made lower, as compared with 
that in a case where the PSI is recorded at the first time 
interval (100 ms) as in the seventh embodiment. 

20 Accordingly, the data rate can be made higher. There- 
fore, it is possible to obtain a higher-quality trickily 
played image. 

[0223] At the time of recording, the identification 
information (PID) in the header part of the trick play 

25 recording data 212 composing the I picture, which has 
been generated from the bit stream 201 and whose 
amount is reduced, is replaced with PID corresponding 
to PSI newly generated in the PSI generating portion 
18, and the data with the PID is outputted. Further, the 

30 PSI newly generated is outputted to the recording for- 
matting portion 54 at the second time interval longer 
than the first time interval and is recorded on the mag- 
netic tape 202 by reducing the frequency at which the 
PSI is recorded. At the time of trick play, the PSI (PAT, 

35 PMT, etc.) multiplexed at the second time interval longer 
than the first time interval is detected in the PSI detect- 
ing portion 40, and the PSI is inserted into the trickily 
played stream 225 in the multiplexing portion 42 within 
the first time interval for output. Therefore, in the mag- 

40 netic tape 202 on which two or more programs which 
differ in PSI (PAT, PMT, etc.) are recorded, even when 
trick play is performed over the two or more programs 
which differ in PSI, however, the trickily played image is 
not distorted when the programs are switched. 

45 

(Ninth Embodiment) 

[0224] A recording/reproducing apparatus accord- 
ing to a ninth embodiment of the present invention is 

so provided with the trick play data generating portion 1 22 
for outputting to the recording formatting portion 54 trick 
play data including no PSI serving as control informa- 
tion for decoding trick play data, and a trick play data 
processing portion 134 for detecting, at the time of nor- 

55 mal reproduction, PSI included in coded data in a nor- 
mal play area, and inserting, when the transition from 
normal reproduction to trick play occurs, the detected 
PSI within a predetermined time interval (100 ms) and 
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outputting the data with the inserted PSI. 
[0225] Fig. 21 is a block diagram showing the con- 
figuration of the recording/reproducing apparatus 
according to the ninth embodiment of the present inven- 
tion. In Fig. 21, the recording/reproducing apparatus 
according to the ninth embodiment comprises, as a 
recording apparatus, the trick play data generating por- 
tion 122, the recording portion 5a, and the recording 
head 6, and comprises, as the reproducing apparatus, 
the reproducing head 8, the reproducing portion 9, the 
normally played stream generating portion 1 1 , the trick- 
ily played stream generating portion 1 0, the trick play 
data processing portion 134, and the reproduced 
stream switching portion 12. Further, the trick play data 
generating portion 122 comprises the I picture extract- 
ing portion 21, the high-frequency component deleting 
portion 22, and the memory 23. The trick play data 
processing portion 134 comprises the PSI detecting 
portion 40a, the PSI memory 41, and the multiplexing 
portion 42. 

[0226] In the recording/reproducing apparatus 
according to the ninth embodiment, the same portions 
as those in the recording and reproducing apparatuses 
according to the first to eighth embodiments are 
assigned the same reference numerals and hence, the 
description thereof is partially omitted. 
[0227] The recording/reproducing operations of the 
recording/reproducing apparatus according to the ninth 
embodiment which is configured as described above 
will be specifically described. 

[0228] The recording apparatus processes the 
inputted bit stream 201 for record on the magnetic tape 
202, as in the sixth embodiment. 
[0229] Description is made of the reproducing 
apparatus. A signal reproduced by the reproducing 
head 8 is demodulated to reproduced data 223 that is its 
recorded original data string through the reproducing 
amplifier 91 and the reproducing demodulating portion 
92, and the reproduced data 223 is outputted to the nor- 
mally played stream generating portion 1 1 and the trick- 
ily played stream generating portion 10. The normally 
played stream generating portion 1 1 generates the nor- 
mally played stream 224 from the reproduced data 223 
at the time of normal reproduction. On the other hand, 
the trickily played stream generating portion 10 gener- 
ates the trickily played stream 225 from the reproduced 
data 223 at the time of trick play. 
[0230] At the time of normal reproduction, the PSI 
detecting portion 40a first receives the normally played 
stream 224 outputted by the normally played stream 
generating portion 11, and detects (extracts) PSI to be 
reproduced. The detected PSI is held in the PSI mem- 
ory 41. At the time of trick play, the multiplexing portion 
42 multiplexes the PSI held by the PSI memory 41 on 
the trickily played stream 225, and outputs the trickily 
played stream 225 having the PSI multiplexed thereon 
as the trickily played stream 221. The multiplexing por- 
tion 42 multiplexes each PSI on the stream at a time 



interval of not more than 100 ms so as to meet the 
requirements of an MPEG2 system. 
[0231 ] The reproduced stream switching portion 1 2 
receives the normally played stream 224 outputted by 

5 the normally played stream generating portion 1 1 , the 
trickily played stream 221 outputted by the trick play 
data processing portion 134, and the normal reproduc- 
tion/trick play mode signal 204, selectively switches 
either one of the streams in accordance with the normal 

w reproduction/trick play mode signal 204, and outputs 
the reproduced stream 203 for normal reproduction or 
trick play. 

[0232] As described above, in the recording/repro- 
ducing apparatus according to the ninth embodiment of 

75 the present invention, no PSI is recorded on the trick 
play area of the magnetic tape 202, and only image data 
for trick play is recorded thereon, as in the sixth embod- 
iment. Accordingly, the data rate of the image data can 
be increased because the need for an area where PSI 

20 is to be recorded is eliminated, thereby making it possi- 
ble to obtain a high-quality trickily played image. 
[0233] Trick play is generally performed after nor- 
mal reproduction. For example, the normal reproduction 
is performed for a very short time of approximately 100 

25 ms before the trick play. When normal reproduction is 
performed for at least approximately 100 ms, therefore, 
PSI can be detected from the normally played stream 
224 in the PSI detecting portion 40a. At the time of the 
transition from normal reproduction mode to trick play 

30 mode, PSI (PAT, PMT, etc.) at the time of normal repro- 
duction is held, and the held PSI is multiplexed on the 
trickily played stream 225 within the predetermined time 
interval (100 ms) and is outputted. Therefore, the repro- 
duced image is not distorted at the time of the transition 

35 of the modes. 

(Tenth Embodiment) 

[0234] A recording/reproducing apparatus accord- 
40 ing to a tenth embodiment of the present invention is 
provided with a trick play data generating portion 1 25 for 
inserting PSI serving as control information for decod- 
ing detected from the bit stream 201 into a stream out- 
putted from the high-frequency component deleting 
45 portion 22 at a second time interval (for example, 
approximately 10 s) longer than a first time interval (100 
ms) and outputting the data with the inserted PSI to the 
recording formatting portion 54 when trick play data is 
recorded, and the trick play data processing portion 133 
50 for detecting PSI recorded on a trick play area of the 
magnetic tape 202, inserting the PSI into the trickily 
played stream 225 within the first time interval, and out- 
putting the data with the inserted PS! at the time of trick 
play. 

55 [0235] Fig. 22 is a block diagram showing the con- 
figuration of the recording/reproducing apparatus 
according to the tenth embodiment of the present inven- 
tion. In Fig. 22, the recording/reproducing apparatus 
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according to the tenth embodiment comprises, as a 
recording apparatus, the trick play data generating por- 
tion 125, the recording portion 5a, and the recording 
head 6, and comprises, as a reproducing apparatus, the 
reproducing head 8, the reproducing portion 9, the nor- 5 
mally played stream generating portion 11, the trickily 
played stream generating portion 1 0, the trick play data 
processing portion 133, and the reproduced stream 
switching portion 12. Further, the trick play data gener- 
ating portion 125 comprises the I picture extracting por- 
tion 21, the high-frequency component deleting portion 
22, the memory 23, a PSI detecting portion 43, a PSI 
memory 44, and the multiplexing portion 19a. The trick 
play data processing portion 133 comprises the PSI 
detecting portion 40, the PSI memory 41 , and the multi- 
plexing portion 42. 

[0236] In the recording/reproducing apparatus 
according to the tenth embodiment, the same portions 
as those in the recording and reproducing apparatuses 
according to the first to ninth embodiments are assigned 
the same reference numerals and hence, the descrip- 
tion thereof is partially omitted. 
[0237] The recording/reproducing operations of the 
recording/reproducing apparatus according to the tenth 
embodiment which is configured as described above 
will be specifically described. 

[0238] Description is made of the recording appara- 
tus. The trick play recording data 212 outputted by the 
high-frequency component deleting portion 22 is input- 
ted to the multiplexing portion 1 9a. The bit stream 201 is 
also inputted to the PSI detecting portion 43. The PSI 
detecting portion 43 detects PSI multiplexed on the bit 
stream 201. The detected PSI is held in the PSI mem- 
ory 44, and the held PSI is inputted to the multiplexing 
portion 19a. The multiplexing portion 19a receives the 
trick play recording data 212 that is a stream composing 
a compressed I picture outputted by the high-frequency 
component deleting portion 22, multiplexes the PSI held 
in the PSI memory 44 at the second time interval, and 
outputs the data with the multiplexed PSI as trick play 
recording data 214. The multiplexing portion 19a multi- 
plexes the PSI on the trick play recording data 212 at a 
second time interval (for example, approximately 10s) 
longer than the first time interval (1 00 ms) at the time of 
recording, and outputs the trick play recording data 212 
having the PSI multiplexed thereon. The multiplexing 
portion 42 on the side of the reproducing apparatus 
multiplexes PSI which is detected from the trickily 
played stream 225 in the PSI detecting portion 40 and is 
held in the PS! memory 41 at the time of reproduction 
on the trickily played stream 225 at not more than the 
first time interval of 100 ms, and outputs the trickily 
played stream 225 having the PSI multiplexed thereon, 
as described above. Accordingly, the multiplexing por- 
tion 19a satisfies a time interval, at which PSI is multi- 
plexed, of not more than 100 mn which is defined by an 
MPEG2 system. 

[0239] The recording formatting portion 54 gener- 



ates a recording data string 213 for recording the bit 
stream 201 and the trick play recording data 214, 
respectively, in a normal play area and a trick play area 
of a recording track in accordance with a recording for- 
mat. The recording data string 213 is converted into a 
signal in a format suitable for a magnetic record- 
ing/reproducing system in the recording modulating por- 
tion 52, and the signal is recorded on the magnetic tape 
202 through the recording head 6 upon passing through 
the recording amplifier 53. 

[0240] On the other hand, the reproducing appara- 
tus performs various processing described in the eighth 
embodiment, and outputs the reproduced stream 203 
for normal reproduction or trick play. The PSI detecting 
portion 40 may detect the PSI from the normally played 
stream 224 outputted by the normally played stream 
generating portion 1 1 , as described in the ninth embod- 
iment. 

[0241] As described above, in the recording/repro- 
ducing apparatus according to the tenth embodiment of 
the present invention, PSI (PAT, PMT, etc.) held in the 
PSI memory 44 is multiplexed on the stream outputted 
from the high-frequency component deleting portion 22 
at the second time interval (approximately 10s) longer 
than the first time interval (100 ms) in the multiplexing 
portion 19a. Therefore, the PSI may be only recorded 
on a part of the trick play area of the magnetic tape 202, 
as compared with that in a case where it is multiplexed 
on the trick play area of the magnetic tape 202 at the 
first time interval (100 ms). Consequently, the data rate 
of image data to be recorded on the trick play area of 
the magnetic tape 202 can be similarly increased, as in 
the eighth embodiment. Therefore, it is possible to 
obtain a higher-quality trickily played image. 
[0242] In a case where the function of adding, when 
control information for decoding is changed during a 
recording operation, the control information for decod- 
ing which has been changed to the head of trick play 
data corresponding to the control information for decod- 
ing which has been changed is added to the trick play 
data generating portion 125 in the tenth embodiment, 
even when trick play is performed over two or more pro- 
grams which differ in control information for decoding, 
new control information for decoding is multiplexed on 
the head of a portion where the programs are switched. 
Accordingly, the trickily played image is not distorted 
when the programs are switched. 

(Eleventh Embodiment) 

[0243] A recording/reproducing apparatus accord- 
ing to an eleventh embodiment of the present invention 
is provided with a trick play data generating portion 126 
for outputting, when PSI serving as control information 
for decoding from the bit stream 201 is changed during 
a recording operation, the PSI which has been changed 
to only the head of trick play data corresponding to the 
PSI which has been changed and outputting the PSI to 
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the recording formatting portion 54, and the trick play 
data processing portion 135 for detecting and holding, 
at the time of the transition from normal reproduction to 
trick play, PSI included in the normally played stream 
224 reproduced at the time of normal reproduction, 5 
detecting and holding PSI reproduced from a trick play 
area at the time of trick play, and inserting the PSI into 
the trickily played stream 225 at a predetermined time 
interval (100 ms) and outputting the data with the 
inserted PSI. to 
[0244] Fig. 23 is a block diagram showing the con- 
figuration of the recording/reproducing apparatus 
according to the eleventh embodiment of the present 
invention. In Fig. 23, the recording/reproducing appara- 
tus according to the eleventh embodiment comprises, 15 
as a recording apparatus, the trick play data generating 
portion 126, the recording portion 5a, and the recording 
head 6, and comprises, as a reproducing apparatus, the 
reproducing head 8, the reproducing portion 9, the nor- 
mally played stream generating portion 11, the trickily 20 
played stream generating portion 10, the trick play data 
processing portion 135, and the reproduced stream 
switching portion 12. Further, the trick play data gener- 
ating portion 126 comprises the I picture extracting por- 
tion 21 , the high-frequency component deleting portion 25 
22, the memory 23, the PSI detecting portion 43, the 
PSI memory 44, a PSI comparing portion 45, the switch 
16a, and the multiplexing portion 19b. The trick play 
data processing portion 135 comprises a switch 16b, 
the PSI detecting portion 40b, the PSI memory 41 , and 30 
the multiplexing portion 42. 

[0245] In the recording/reproducing apparatus 
according to the eleventh embodiment, the same por- 
tions as those in the recording and reproducing appara- 
tuses according to the first to tenth embodiments are 35 
assigned the same reference numerals and hence, the 
description thereof is partially omitted. 
[0246] The recording/reproducing operations of the 
recording/reproducing apparatus according to the elev- 
enth embodiment which is configured as described 40 
above will be specifically described. 
[0247] Description is first made of the recording 
apparatus. The trick play recording data 212 outputted 
by the high-frequency component deleting portion 22 is 
inputted to the multiplexing portion 19b. The bit stream 45 
201 is also inputted to the PSI detecting portion 43. The 
PSI detecting portion 43 detects PSI data 215 which is 
multiplexed on the bit stream 201. The detected PSI 
data 215 is held in the PSI memory 44. The PSI com- 
paring portion 45 compares the PSI data held in the PSI so 
memory 44 with the PSI data 215 detected by the PSI 
detecting portion 43, and outputs the PSI data 215 
detected by the PSI detecting portion 43 to the multi- 
plexing portion 19b through the switch 16a if they differ 
from each other. The multiplexing portion 19b receives 55 
the trick play recording data 212 that is a stream com- 
posing a compressed I picture outputted by the high-fre- 
quency component deleting portion 22, multiplexes the 



PSI data 215 inputted through the switch 16a, and out- 
puts the multiplexing PSI data 215 as trick play record- 
ing data 214. 

[0248] The above-mentioned PSI detection 
processing and PSI multiprocessing will be described in 
detail further using Fig. 24. As shown in Fig. 24 (a), con- 
sider a case where PSI (PAT, PMT, etc.) included in the 
bit stream 201 is changed into different data by switch- 
ing of programs during recording. The bit stream 201 is 
changed into the video stream (trick play recording 
data) 212 composing the compressed I picture, as 
shown in Fig. 24 (b), through the I picture extracting por- 
tion 21 and the high-frequency component deleting por- 
tion 22. In the first program, PAT1 and PMT1 are 
multiplexed. When recording is started, therefore, the 
PAT1 and the PMT1 are multiplexed on the head of the 
first program (Fig. 24 (c)). Thereafter, in a time period 
during which the first program is recorded, the PAT and 
the PMT are not changed, so that the PAT and the PMT 
are not multiplexed. When the first program is switched 
to the second program, the PAT and the PMT are 
respectively changed into PAT2 and PMT2, so that the 
PAT2 and the PMT2 are multiplexed on the head of the 
second program (Fig. 24 (c)). Thereafter, in a time 
period during which the second program is recorded, 
the PAT and the PMT are not changed, so that the PAT 
and the PMT are not multiplexed. PSI is thus multi- 
plexed on the trick play recording data 214 only when 
recording is started and when the PSI is changed. 
[0249] The recording formatting portion 54 gener- 
ates the recording data string 213 for recording the bit 
stream 201 and the trick play recording data 214, 
respectively, in a normal play area and a trick play area 
of a recording track in accordance with a recording for- 
mat. The recording data string 213 is converted into a 
signal in a format suitable for a magnetic record- 
ing/reproducing system in the recording modulating por- 
tion 52, and the signal is recorded on the magnetic tape 
202 through the recording head 6 upon passing through 
the recording amplifier 53. 

[0250] Description is then made of the reproducing 
apparatus. A signal reproduced by the reproducing 
head 8 is demodulated to reproduced data 223 that is its 
recorded original data string through the reproducing 
amplifier 91 and the reproducing demodulating portion 
92, and the reproduced data 223 is outputted to the nor- 
mally played stream generating portion 1 1 and the trick- 
ily played stream generating portion 10. The normally 
played stream generating portion 1 1 generates the nor- 
mally played stream 224 from the reproduced data 223 
at the time of normal reproduction. On the other hand, 
the trickily played stream generating portion 10 gener- 
ates the trickily played stream 225 from the reproduced 
data 223 at the time of trick play. 
[0251] The switch 1 6b performs switching such that 
the normally played stream 224 and the trickily played 
stream 225 are inputted to the PSI detecting portion 
40b, respectively, at the time of normal reproduction and 
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at the time of trick play in accordance with a normal 
reproduction/trick play mode signal 204. At the time of 
normal reproduction, the content of PSI which is multi- 
plexed on the normally played stream 224 is detected by 
the PSI detecting portion 40b, and is held in the PSI 
memory 41. When the mode is changed from normal 
reproduction to trick play, the PSI data held by the PSI 
memory 41 at the time of normal reproduction is first 
outputted to the multiplexing portion 42. The multiplex- 
ing portion 42 multiplexes the PSI data on the trickily 
played stream 225 within the predetermined time inter- 
val (100 ms), and outputs the trickily played stream 225 
having the PSI data multiplexed thereon as the trickily 
played stream 221. Simultaneously, an input of the PSI 
detecting portion 40b is switched from the normally 
played stream 224 to the trickily played stream 225. 
Therefore, no PSI is included in the trickily played 
stream 225 until the PSI in a portion where programs 
are switched, for example, is changed, and the PSI data 
held in the PSI memory 41 is periodically multiplexed 
within the predetermined time interval (100 ms). When 
the PSI in the portion where the programs are switched, 
for example, is changed during trick play, new PSI data 
is multiplexed on the head of a stream composing a new 
program, so that the content of the PSI memory 41 is 
rewritten into new PSI data. Accordingly, the PSI data 
newly held in the PSI memory 41 is periodically multi- 
plexed within the predetermined time interval (100 ms), 
as described above. In the multiplexing portion 42, each 
PSI is multiplexed on the stream at a time interval of not 
more than 1 00 ms in order to meet the requirements of 
an MPEG2 system. 

[0252] The reproduced stream switching portion 12 
receives the normally played stream 224 outputted by 
the normally played stream generating portion 11, the 
trickily played stream 221 outputted by the trick play 
data processing portion 135, and the normal reproduc- 
tion/trick play mode signal 204, selectively switches 
either one of the streams in accordance with the normal 
reproduction/trick play mode signal 204, and outputs 
the reproduced stream 203 for normal reproduction or 
trick play. 

[0253] As described above, in the recording/repro- 
ducing apparatus according to the eleventh embodi- 
ment of the present invention, the data rate of image 
data to be recorded on the trick play area of the mag- 
netic tape 202 is lower by an amount of recorded PSI, 
as compared with that in the sixth embodiment. How- 
ever, the PSI is recorded only when recording is started 
and when the PSI is changed. Consequently, the fre- 
quency at which the PSI is recorded can be made 
smaller, as compared with that in the eighth embodi- 
ment. Accordingly, the data rate of the image data can 
be made higher, as compared with that in the eighth 
embodiment. Therefore, it is possible to obtain a high- 
quality trickily played image. 

[0254] Furthermore, when the PSI is changed, new 
PSI is recorded on the head of the trick play data. 
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Accordingly, the trickily played image is not distorted 
when the programs are switched. 
[0255] Although in the first to eleventh embodi- 
ments, the coded data to be inputted is changed into the 
5 bit stream 201 in the MPEG standard (MPEG2), the 
same effect can be produced even if the coded data to 
be inputted is taken as coded data in an ATV (Advanced 
Television) broadcasting standard. 

w INDUSTRIAL APPLICABILITY 

[0256] As described above, a recording/reproduc- 
ing apparatus according to the present invention can be 
used for the purpose of obtaining a stable high-quality 
15 trickily played image at the time of trick play in simple 
processing without managing time for each reproduc- 
tion at a predetermined number of times the speed at 
the time of normal reproduction in subjecting a bit 
stream comprising a video signal and an audio signal 
20 which are coded utilizing the correlation between 
screens in digital satellite broadcasting or the like to 
trick play (variable speed reproduction) as well as pre- 
venting a trickily played image from being distorted 
when programs are switched. 

25 

Claims 

1. A recording apparatus for digitally recording on a 
recording medium a bit stream comprising a video 
30 signal and an audio signal which are coded utilizing 
the correlation between screens, the apparatus 
comprising: 

normal play recording data generation means 
35 for generating from said bit stream normal play 

recording data, used when normal reproduc- 
tion is performed, composed of a plurality of 
predetermined recording blocks; 
trick play recording data generation means for 
40 generating from said bit stream trick play 

recording data, used when reproduction at a 
speed different from that in normal reproduc- 
tion (hereinafter referred to as trick play) is per- 
formed, composed of a plurality of 
45 predetermined recording blocks by adding 

information outputted by packet generation 
means; 

said packet generation means for generating a 
time information packet representing time infor- 
50 mation for managing the time when a repro- 

duced image is outputted and a control 
information packet representing control infor- 
mation for decoding said trick play recording 
data, and outputting the packets to said trick 
55 play recording data generation means; and 

recording means for recording through a 
recording head said normal play recording data 
in a normal play area to be organized on said 
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recording medium and said trick play recording 
data in a trick play area to be organized on said 
recording medium, wherein 
said time information packet and said control 
information packet which are outputted from s 
said packet generation means being respec- 
tively recorded at predetermined positions 
inside said trick play area in a format of said 
trick play recording data. 

w 

The recording apparatus according to claim 1, 
wherein said predetermined positions are provided 
on said recording medium in such a manner as to 
be arranged at least once within a predetermined 7. 
time interval in synchronization with the scanning of 15 
said recording head at the time of trick play at a pre- 
determined number of times the speed at the time 
of normal reproduction. 

The recording apparatus according to claim 1, 20 
wherein said packet generation means generates 
said time information representing a time reference 
value within the predetermined time interval, and 
adds a predetermined fixed value corresponding to 
the predetermined position inside said trick play 25 
area at which said time information is recorded to 
the previous time information, to calculate the time 
reference value. 

The recording apparatus according to claim 2, 30 8. 
wherein said packet generation means generates 
said time information representing a time reference 
value within the predetermined time interval, and 
adds a predetermined fixed value corresponding to 
the predetermined position inside said trick play 35 
area at which said time information is recorded to 
the previous time information, to calculate the time 
reference value. 

The recording apparatus according to claim 1, 40 
wherein 

said time information for managing the time 
when a reproduced image is outputted is found 
from the time reference value to be the basis of 45 
the time information and the amount of the trick 9. 
play image data extracted from said bit stream 
to be inputted, and 

said time information is a value subsequent to 
said time reference value at which data repre- so 
senting the end of said trick play image data is 
outputted and normalized on the basis of a 
frame update period on an image display 
device for displaying said trick play image data. 

55 

The recording apparatus according to claim 4, 
wherein 



said time information for managing the time 
when a reproduced image is outputted is found 
from the time reference value to be the basis of 
the time information and the amount of the trick 
play image data extracted from said bit stream 
to be inputted, and 

said time information is a value subsequent to 
said time reference value at which data repre- 
senting the end of said trick play image data is 
outputted and normalized on the basis of a 
frame update period on an image display 
device for displaying said trick play image data. 

The recording apparatus according to claim 1, 
wherein 

said time information to be added to said trick 
play image data is a time stamp value required 
to output, at the time of trick play, a trickily 
played stream at a time interval inputted at the 
time of recording, and 

said time stamp value is a fixed value which is 
synchronized with a recording track on said 
recording medium and corresponds to a trick 
play sync block number indicated in header 
information of each of said plurality of predeter- 
mined recording blocks composing said trick 
play recording data. 

The recording apparatus according to claim 6, 
wherein 

said time information to be added to said trick 
play image data is a time stamp value required 
to output, at the time of trick play, a trickily 
played stream at a time interval inputted at the 
time of recording, and 

said time stamp value is a fixed value which is 
synchronized with the recording track on said 
recording medium and corresponds to a trick 
play sync block number indicated in header 
information of each of said plurality of predeter- 
mined recording blocks composing said trick 
play recording data. 

The recording apparatus according to claim 1, 
wherein 

control information required to decode said bit 
stream comprising the video signal and the 
audio signal which are coded utilizing the cor- 
relation between the screens represents an 
identification number for identifying the struc- 
ture of the bit stream and the content of data 
composing the bit stream, and 
said control information for trick play recorded 
on said trick play area to be organized on said 
recording medium is information which 
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depends on said control information included in 
said bit stream to be inputted and excludes 
said identification number relating to data 
which is not required to generate said trick play 
recording data (which is not extracted from said 
bit stream). 

10. The recording apparatus according to claim 8, 
wherein 

control information required to decode said bit 
stream comprising the video signal and the 
audio signal which are coded utilizing the cor- 
relation between the screens indicates an iden- 
tification number for identifying the structure of 
the bit stream and the content of data compos- 
ing the bit stream, and 

said control information for trick play recorded 
on said trick play area to be organized on said 
recording medium is information which 
depends on said control information included in 
said bit stream to be inputted and excludes 
said identification number relating to data 
which is not required to generate said trick play 
recording data (which is not extracted from said 
bit stream). 

11. The recording apparatus according to claim 1, 
wherein said trick play recording data generation 
means stores the trick play image data extracted 
from said bit stream in order in one memory, reads 
out the trick play image data stored in the memory 
backward (in the same direction as the order 
stored) to generate trick play recording data for fast 
forward reproduction, and reads out the trick play 
image data stored in the memory forward (in the 
direction reverse to the order stored) to generate 
trick play recording data for backward reproduction. 

12. The recording apparatus according to claim 10, 
wherein said trick play recording data generation 
means stores the trick play image data extracted 
from said bit stream in order in one memory, reads 
out the trick play image data stored in the memory 
backward (in the same direction as the order 
stored) to generate trick play recording data for fast 
forward reproduction, and reads out the trick play 
image data stored in the memory forward (in the 
direction reverse to the order stored) to generate 
trick play recording data for backward reproduction. 

13. The recording apparatus according to claim 11, 
wherein 

said packet generation means further gener- 
ates a Null packet that is invalid data in an 
MPEG standard, and 

said trick play recording data generation 



means inserts, in generating said trick play 
recording data for fast forward reproduction 
and backward reproduction from said trick play 
image data stored in said one memory, said 
5 Null packet outputted by said packet generation 

means into said trick play recording data in 
order to compensate, when the amounts of 
said respective trick play recording data to be 
generated are less than predetermined 
10 amounts, for insufficient amounts, to fill said 

trick play area. 

14. The recording apparatus according to claim 12, 
wherein 

15 

said packet generation means further gener- 
ates a Null packet that is invalid data in an 
MPEG standard, and 

said trick play recording data generation 
20 means inserts, in generating said trick play 

recording data for fast forward reproduction 
and backward reproduction from said trick play 
image data stored in said one memory, said 
Null packet outputted by said packet generation 
25 means into said trick play recording data in 

order to compensate, when the amounts of 
said respective trick play recording data to be 
generated are less than predetermined 
amounts, for insufficient amounts, to fill said 
30 trick play area. 

15. The recording apparatus according to claim 11, 
wherein said trick play recording data generation 
means inserts, in generating said trick play record- 

35 ing data for fast forward reproduction and backward 
reproduction from said trick play image data stored 
in said one memory, a dummy sync block that is 
invalid data in a D-VHS standard into said trick play 
recording data in order to compensate, when the 

40 amounts of said respective trick play recording data 
to be generated are less than predetermined 
amounts, for insufficient amounts, to fill said trick 
play area. 

45 16. The recording apparatus according to claim 1, fur- 
ther comprising, when said bit stream to be inputted 
is a bit stream conforming to an MPEG standard: 



header analysis means for analyzing a PES 
so header included in said bit stream; 

DSM trick mode flag setting means for setting a 
DSM trick mode flag in a PES header indicating 
that said bit stream is trick play data to a prede- 
termined value; 
55 memory means for storing the trick play data 

extracted from said bit stream as well as previ- 
ously ensuring a 1 -byte area for a trick mode 
field at a predetermined address, to insert the 
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trick mode field into a predetermined position 
of said trick play data, and previously ensuring 
the trick mode field at a predetermined position 
in the PES header of said bit stream; and 
trick mode field value insertion means for 
inserting, when the data is read out of said 
memory means, predetermined data repre- 
senting trick play conditions into said trick 
mode field. 

17. The recording apparatus according to claim 14, fur- 
ther comprising, when said bit stream to be inputted 
is a bit stream conforming to an MPEG standard: 

header analysis means for analyzing a PES 
header included in said bit stream; 
DSM trick mode flag setting means for setting a 
DSM trick mode flag in a PES header indicating 
that said bit stream is trick play data to a prede- 
termined value; 

memory means for storing the trick play data 
extracted from said bit stream as well as previ- 
ously ensuring a 1-byte area for a trick mode 
field at a predetermined address, to insert the 
trick mode field into a predetermined position 
of said trick play data, and previously ensuring 
the trick mode field at a predetermined position 
in the PES header of said bit stream; and 
trick mode field value insertion means for 
inserting, when the data is read out of said 
memory means, predetermined data repre- 
senting trick play conditions into said trick 
mode field. 

18. The recording apparatus according to claim 1, 
wherein said bit stream comprising a video signal 
and an audio signal which are coded utilizing the 
correlation between screens is coded data by an 
MPEG system. 

19. A reproducing apparatus for digitally reproducing, 
from a recording medium on which normal play 
recording data and trick play recording data is 
recorded, the recording data, the apparatus com- 
prising: 

reproduction means for reproducing said nor- 
mal play recording data and said trick play 
recording data which are recorded on said 
recording medium through a reproducing head; 
trickily played stream generation means for 
generating a trickily played stream from said 
trick play recording data which has been repro- 
duced by said reproduction means; 
normally played stream generation means for 
reconstructing said normal play recording data 
which has been reproduced by said reproduc- 
tion means and generating a normally played 



stream; and 

switching means for choosing which of said 
normally played stream and said trickily played 
stream is to be outputted as a reproduced 
5 stream depending on a reproduction mode, 

wherein 

said trickily played stream generation means 
outputs the N-th (N is a positive integer) trickily 
played stream at the time of trick play, then 

10 rewrites, when the subsequent (N+1 )-th trickily 

played stream cannot be outputted within a 
predetermined time interval, time information, 
which is included in the N-th trickily played 
stream, for managing the time when a repro- 

75 duced image is outputted, to a value subse- 

quent to time information in the N-th trickily 
played stream and previous to time information 
in the subsequent (N+2)-th trickily played 
stream. 

20 

20. The reproducing apparatus according to claim 1 9, 
wherein said reproduced stream is coded data by 
an MPEG system. 

25 21. A recording/reproducing apparatus comprising: 

recording data generation means for generat- 
ing recording data for recording a bit stream 
comprising a video signal and an audio signal 
30 which are coded utilizing the correlation 

between screens and trick play data generated 
from the bit stream, respectively, in a normal 
play area and a trick play area of a recording 
medium; 

35 recording/reproduction means for recording 

said recording data on said recording medium 
and reproducing the recording data from said 
recording medium; and 

reproducing data generation means for repro- 
40 ducing said bit stream in said normal play area 

at the time of normal reproduction, while repro- 
ducing said trick play data in said trick play area 
at the time of trick play, 

the recording/reproducing apparatus further 
45 comprising 

trick play data generation means for outputting 
trick play data including no control information 
for decoding the trick play data to said record- 
ing data generation means, and 
so trick play data processing means for replacing 

information in a header part of said reproduced 
trick play data with information corresponding 
to control information for decoding newly gen- 
erated and outputting the information as well as 
55 inserting the control information for decoding 

newly generated into the reproduced trick play 
data within a predetermined time interval and 
outputting the data with the inserted control 
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information for decoding. 

22. A recording/reproducing apparatus comprising: 

recording data generation means for generat- 
ing recording data for recording a bit stream 
comprising a video signal and an audio signal 
which are coded utilizing the correlation 
between screens and trick play data generated 
from the bit stream, respectively, in a normal 
play area and a trick play area of a recording 
medium; 

recording/reproduction means for recording 
said recording data on said recording medium 
and reproducing the recording data from said 
recording medium; and 

reproducing data generation means for repro- 
ducing said bit stream in said normal play area 
at the time of normal reproduction, while repro- 
ducing said trick play data in said trick play area 
at the time of trick play, the recording/reproduc- 
ing apparatus further comprising 
trick play data generation means for replacing, 
when said trick play data is recorded, informa- 
tion in a header part of the trick play data gen- 
erated from said bit stream with information 
corresponding to control information for decod- 
ing newly generated and outputting the infor- 
mation as well as inserting the control 
information for decoding newly generated into 
the generated trick play data within a predeter- 
mined time interval and outputting the data with 
the inserted control information for decoding to 
said recording data generation means. 

23. A recording/reproducing apparatus comprising: 

recording data generation means for generat- 
ing recording data for recording a bit stream 
comprising a video signal and an audio signal 
which are coded utilizing the correlation 
between screens and trick play data generated 
from the bit stream, respectively, in a normal 
play area and a trick play area of a recording 
medium; 

recording/reproduction means for recording 
said recording data on said recording medium 
and reproducing the recording data from said 
recording medium; and 

reproducing data generation means for repro- 
ducing said bit stream in said normal play area 
at the time of normal reproduction, while repro- 
ducing said trick play data in said trick play area 
at the time of trick play, 

the recording/reproducing apparatus further 
comprising 

trick play data generation means for replacing, 
when said trick play data is recorded, informa- 
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tion in a header part of the trick play data gen- 
erated from said bit stream with information 
corresponding to control information for decod- 
ing newly generated and outputting the infor- 

5 mation as well as inserting the control 

information for decoding newly generated into 
the generated trick play data at a second time 
interval longer than the first time interval and 
outputting the data with the inserted control 

re information for decoding to said recording data 

generation means, and 

trick play data processing means for detecting, 
at the time of trick play, control information for 
decoding which has been recorded on said 

15 trick play area of said recording medium, 

inserting the detected control information for 
decoding into said reproduced trick play data 
within said first time interval, and outputting the 
data with the inserted control information for 

20 decoding. 

24. A recording/reproducing apparatus comprising: 

recording data generation means for generat- 
es ing recording data for recording a bit stream 
comprising a video signal and an audio signal 
which are coded utilizing the correlation 
between screens and trick play data generated 
from the bit stream, respectively, in a normal 
30 play area and a trick play area of a recording 
medium; 

recording/reproduction means for recording 
said recording data on said recording medium 
and reproducing the recording data from said 

35 recording medium; and 

reproducing data generation means for repro- 
ducing said bit stream in said normal play area 
at the time of normal reproduction, while repro- 
ducing said trick play data in said trick play area 

40 at the time of trick play, 

the recording/reproducing apparatus further 
comprising 

trick play data generation means for outputting 
trick play data including no control information 

45 for decoding the trick play data to said record- 

ing data generation means, and 
trick play data processing means for detecting, 
at the time of normal reproduction, control 
information for decoding included in said bit 

so stream in said normal play area, inserting, 

when the transition from normal reproduction 
to trick play occurs, the detected control infor- 
mation for decoding into said reproduced trick 
play data within a predetermined time interval, 

55 and outputting the data with the inserted con- 

trol information for decoding. 

25. A recording/reproducing apparatus comprising: 
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recording data generation means for generat- 
ing recording data for recording a bit stream 
comprising a video signal and an audio signal 
which are coded utilizing the correlation 
between screens and trick play data generated 5 
from the bit stream, respectively, in a normal 
play area and a trick play area of a recording 
medium; 

recording/reproduction means for recording 
said recording data on said recording medium 10 
and reproducing the recording data from said 
recording medium; and 

reproducing data generation means for repro- 
ducing said bit stream in said normal play area 
at the time of normal reproduction, while repro- 15 
ducing said trick play data in said trick play area 
at the time of trick play, 

the recording/reproducing apparatus further 
comprising 

trick play data generation means for inserting, 20 
when said trick play data is recorded, control 
information for decoding detected from said bit 
stream into said generated trick play data at a 
second time interval longer than a first time 
interval, and outputting the data with the 25 
inserted control information for decoding to 
said recording data generation means, and 
trick play data processing means for detecting, 
at the time of trick play, control information for 
decoding which has been recorded on said 30 
trick play area of said recording medium, 
inserting the detected control information for 
decoding into said reproduced trick play data 
within said first time interval, and outputting the 
data with the inserted control information for 35 
decoding. 

26. The recording/reproducing apparatus according to 
claim 25, wherein the function of adding, when the 
control information for decoding is changed during 40 
a recording operation, the control information for 
decoding which has been changed to the head of 
said trick play data corresponding to the control 
information for decoding which has been changed 

is added to said trick play data generation means. 45 

27. A recording/reproducing apparatus comprising: 

recording data generation means for generat- 
ing recording data for recording a bit stream 50 
comprising a video signal and an audio signal 
which are coded utilizing the correlation 
between screens and trick play data generated 
from the bit stream, respectively, in a normal 
play area and a trick play area of a recording 55 
medium; 

recording/reproduction means for recording 
said recording data on said recording medium 



and reproducing the recording data from said 
recording medium; and 

reproducing data generation means for repro- 
ducing said bit stream in said normal play area 
at the time of normal reproduction, while repro- 
ducing said trick play data in said trick play area 
at the time of trick play, 

the recording/reproducing apparatus further 
comprising 

trick play data generation means for adding, 
when the control information for decoding from 
said bit stream is changed during a recording 
operation, the control information for decoding 
which has been changed to only the head of 
said trick play data corresponding to the control 
information for decoding which has been 
changed, and outputting the data with the 
added control information for decoding to said 
recording data generation means, and 
trick play data processing means for detecting 
and holding, at the time of the transition from 
normal reproduction to trick play, the control 
information for decoding included in said bit 
stream which has been reproduced at the time 
of normal reproduction, detecting and holding, 
at the time of trick play, the control information 
for decoding which has been reproduced from 
said trick play area, and inserting the control 
information for decoding into said reproduced 
trick play data at a predetermined time interval 
and outputting the data with the inserted con- 
trol information for decoding. 

28. A recording method for digitally recording on a 
recording medium a bit stream comprising a video 
signal and an audio signal which are coded utilizing 
the correlation between screens, the method com- 
prising the steps of: 

generating from said bit stream to be inputted 
normal play recording data, used when normal 
reproduction is performed, composed of a plu- 
rality of predetermined recording blocks; 
generating a time information packet repre- 
senting time information for managing the time 
when a reproduced image is outputted and a 
control information packet representing control 
information for decoding trick play recording 
data; 

generating from said bit stream said trick play 
recording data, used when reproduction at a 
speed different from that in normal reproduc- 
tion (hereinafter referred to as trick play) is per- 
formed, composed of a plurality of 
predetermined recording blocks by adding said 
time information packet and said control infor- 
mation packet; and 

recording through a recording head said nor- 
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mal play recording data in a normal play area to 
be organized on said recording medium and 
said trick play recording data in a trick play area 
to be organized on said recording medium, and 
respectively recording said time information 
packet and said control information packet at 
predetermined positions inside the trick play 
area in a format of said trick play recording 
data. 

29. The recording method according to claim 28, 
wherein said predetermined positions are provided 
on said recording medium in such a manner as to 
be arranged at least once within a predetermined 
time interval in synchronized with the scanning of 
said recording head at the time of trick play at a pre- 
determined number of times the speed at the time 
of normal reproduction. 

30. The recording method according to claim 28, fur- 
ther comprising the step of generating said time 
information representing a time reference value 
within the predetermined time interval, and adding 
a predetermined fixed value corresponding to the 
predetermined position inside said trick play area 
where said time information is recorded to the pre- 
vious time information, to calculate the time refer- 
ence value. 

31. The recording method according to claim 29, fur- 
ther comprising the step of generating said time 
information representing a time reference value 
within the predetermined time interval, and adding 
a predetermined fixed value corresponding to the 
predetermined position inside said trick play area 
where said time information is recorded to the pre- 
vious time information, to calculate the time refer- 
ence value. 

32. The recording method according to claim 28, 
wherein 

said time information for managing the time 
when a reproduced image is outputted is found 
from the time reference value to be the basis of 
the time information and the amount of the trick 
play image data extracted from said bit stream 
to be inputted, and 

said time information is a value subsequent to 
said time reference value at which data repre- 
senting the end of said trick play image data is 
outputted and normalized on the basis of a 
frame update period on an image display 
device for displaying said trick play image data. 

33. The recording method according to claim 31, 
wherein 
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said time information for managing the time 
when a reproduced image is found is outputted 
from the time reference value to be the basis of 
the time information and the amount of the trick 
play image data extracted from said bit stream 
to be inputted, and 

said time information is a value subsequent to 
said time reference value at which data repre- 
senting the end of said trick play image data is 
outputted and normalized on the basis of a 
frame update period on an image display 
device for displaying said trick play image data. 

34. The recording method according to claim 28, 
15 wherein 

said time information to be added to said trick 
play recording data is a time stamp value 
required to output, at the time of trick play, a 
20 trickily played stream at a time interval inputted 

at the time of recording, and 
said time stamp value is a fixed value which is 
synchronized with a recording track on said 
recording medium and corresponds to a trick 
25 play sync block number indicated in header 

information of each of said plurality of predeter- 
mined recording blocks composing said trick 
play recording data. 

30 35. The recording method according to claim 33, 
wherein 

said time information to be added to said trick 
play recording data is a time stamp value 

35 required to output, at the time of trick play, a 

trickily played stream at a time interval inputted 
at the time of recording, and 
said time stamp value is a fixed value which is 
synchronized with a recording track on said 

40 recording medium and corresponds to a trick 

play sync block number indicated in header 
information of each of said plurality of predeter- 
mined recording blocks composing said trick 
play recording data. 

45 

36. The recording method according to claim 28, 
wherein 

control information required to decode said bit 
so stream comprising the video signal and the 

audio signal which are coded utilizing the cor- 
relation between screens represents an identi- 
fication number for identifying the structure of 
the bit stream and the content of data compos- 
55 ing the bit stream, and 

said control information for trick play recorded 
on said trick play area to be organized on said 
recording medium is information which 
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depends on said control information included in 
said bit stream to be inputted and excludes 
said identification number relating to data 
which is not required to generate said trick play 
recording data (which is not extracted from said 
bit stream). 

37. The recording method according to claim 35, 
wherein 

control information required to decode said bit 
stream comprising the video signal and the 
audio signal which are coded utilizing the cor- 
relation between screens represents an identi- 
fication number for identifying the structure of 
the bit stream and the content of data compos- 
ing the bit stream, and 

said control information for trick play recorded 
on said trick play area to be organized on said 
recording medium is information which 
depends on said control information included in 
said bit stream to be inputted and excludes 
said identification number relating to data 
which is not required to generate said trick play 
recording data (which is not extracted from said 
bit stream). 

38. The recording method according to claim 28, 
wherein in said step of generating said trick play 
recording data, the trick play image data extracted 
from said bit stream is stored in order in one mem- 
ory, the trick play image data stored in the memory 
is read out backward (in the same direction as the 
order recorded) to generate trick play recording 
data for fast forward reproduction, and the trick play 
image data stored in the memory is read out for- 
ward (in the direction reverse to the order stored) to 
generate trick play recording data for backward 
reproduction. 

39. The recording method according to claim 37, 
wherein in said step of generating said trick play 
recording data, the trick play image data extracted 
from said bit stream is stored in order in one mem- 
ory, the trick play image data stored in the memory 
is read out backward (in the same direction as the 
order recorded) to generate trick play recording 
data for fast forward reproduction, and the trick play 
image data stored in the memory is read out for- 
ward (in the direction reverse to the order stored) to 
generate trick play recording data for backward 
reproduction. 

40. The recording method according to claim 38, fur- 
ther comprising the step of generating a Null packet 
that is invalid data in an MPEG standard, wherein 

in said step of generating said trick play record- 
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ing data, in generating said trick play recording 
data for fast forward reproduction and back- 
ward reproduction from said trick play image 
data stored in said one memory, said Null 
5 packet is inserted into said trick play recording 

data in order to compensate, when the 
amounts of said respective trick play recording 
data to be generated are less than predeter- 
mined amounts, for insufficient amounts, to fill 
w said trick play area. 

41. The recording method according to claim 39, fur- 
ther comprising the step of generating a Null packet 
that is invalid data in an MPEG standard, wherein 

15 

in said step of generating said trick play record- 
ing data, in generating said trick play recording 
data for fast forward reproduction and back- 
ward reproduction from said trick play image 

20 data stored in said one memory, said Null 

packet is inserted into said trick play recording 
data in order to compensate, when the 
amounts of said respective trick play recording 
data to be generated are less than predeter- 

25 mined amounts, for insufficient amounts, to fill 

said trick play area. 

42. The recording method according to claim 38, 
wherein in said step of generating said trick play 

30 recording data, in generating said trick play record- 
ing data for fast forward reproduction and backward 
reproduction from said trick play image data stored 
in said one memory, a dummy sync block that is 
invalid data in a D-VHS standard is inserted into 

35 said trick play recording data in order to compen- 
sate, when the amounts of said respective trick play 
recording data to be generated are respectively 
less than predetermined amounts, for insufficient 
amounts, to fill said trick play area. 

40 

43. The recording method according to claim 28, fur- 
ther comprising, when said bit stream to be inputted 
is a bit stream conforming to an MPEG standard, 
the steps of: 

45 

analyzing a PES header included in said bit 
stream; 

setting a DSM trick mode flag in a PES header 
indicating that said bit stream is trick play data 

so to a predetermined value; 

storing the trick play data extracted from said 
bit stream as well as previously ensuring a 1- 
byte area for a trick mode field at a predeter- 
mined address, to insert the trick mode field 

55 into a predetermined position of said trick play 

data, and previously ensuring the trick mode 
field at the predetermined position in the PES 
header of said bit stream; and 
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inserting, when the data is read out at the 
ensuring step and the subsequent steps, pre- 
determined data representing trick play condi- 
tions into said trick mode field. 

44. The recording method according to claim 41, fur- 
ther comprising, when said bit stream to be inputted 
is a bit stream conforming to an MPEG standard, 
comprising the steps of: 

analyzing a PES header included in said bit 
stream; 

setting a DSM trick mode flag in a PES header 
indicating that said bit stream is trick play data 
to a predetermined value; 
storing trick play data extracted from said bit 
stream as well as previously ensuring a 1-byte 
area for a trick mode field at a predetermined 
address, to insert the trick mode field into a 
predetermined position of said trick play data, 
and previously ensuring the trick mode field at 
the predetermined position in the PES header 
of said bit stream; and 

inserting, when data is read out at the ensuring 
step and the subsequent steps, predetermined 
data representing trick play conditions into said 
trick mode field. 

45. The recording method according to claim 28, 
wherein said bit stream comprising the video signal 
and the audio signal which are coded utilizing the 
correlation between screens is coded data by an 
MPEG system. 

46. A reproducing method for digitally reproducing, 
from a recording medium on which normal play 
recording data and trick play recording data is 
recorded, the recording data, the method compris- 
ing the steps of: 

reproducing said normal play recording data 
and said trick play recording data which are 
recorded on said recording medium through a 
reproducing head; 

reconstructing said reproduced normal play 
recording data and generating a normally 
played stream; 

generating a trickily played stream from said 
reproduced trick play recording data; 
outputting the N-th (N is a positive integer) 
trickily played stream at the time of trick play, 
then rewriting, when the subsequent (N+1)-th 
trickily played stream cannot be outputted 
within a predetermined time interval, time infor- 
mation, which is included in the N-th trickily 
played stream, for managing the time when a 
reproduced image is outputted, to a value sub- 
sequent to time information in the N-th trickily 



played stream and previous to time information 
in the subsequent (N+2)-th trickily played 
stream; and 

choosing which of said normally played stream 
5 and said trickily played stream is to be output- 

ted as a reproduced stream depending on a 
reproduction mode. 

47. The reproducing method according to claim 46, 
w wherein said reproduced stream is coded data by 

an MPEG system. 

48. A recording/reproducing method for recording and 
reproducing on a recording medium a bit stream 

15 comprising a video signal and an audio signal 
which are coded utilizing the correlation between 
screens, the method comprising the steps of: 

generating trick play data from said bit stream 
20 such that control information for decoding trick 

play data is not included; 

generating recording data for recording said bit 

stream and said trick play data, respectively, in 

a normal play area and a trick play area of said 
25 recording medium; 

recording said recording data on said recording 

medium; 

reproducing, at the time of normal reproduc- 
tion, said bit stream in said normal play area 
30 from said recording medium while reproducing, 

at the time of trick play, said trick play data in 
said trick play area from said recording 
medium; and 

replacing, at the time of trick play, information in 
35 a header part of said reproduced trick play data 

with information corresponding to control infor- 
mation for decoding newly generated as well as 
inserting the control information for decoding 
newly generated into the reproduced trick play 
40 data within a predetermined time interval. 

49. A recording/reproducing method for recording and 
reproducing on a recording medium a bit stream 
comprising a video signal and an audio signal 

45 which are coded utilizing the correlation between 
screens, the method comprising the steps of: 

generating trick play data from said bit stream; 
replacing information in a header part of trick 
so play data with information corresponding to 

control information for decoding newly gener- 
ated; 

inserting said control information for decoding 
newly generated into said generated trick play 
55 data within a predetermined time interval; 

generating recording data for recording said bit 
stream and said trick play data, respectively, in 
a normal play area and a trick play area of said 
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recording medium; 
recording said recording data on said recording 
medium; and 

reproducing, at the time of normal reproduc- 
tion, said bit stream in said normal play area 5 
from said recording medium, while reproduc- 
ing, at the time of trick play, said trick play data 
in said trick play area from said recording 
medium. 

10 

50. A recording/reproducing method for recording and 
reproducing on a recording medium a bit stream 
comprising a video signal and an audio signal 
which are coded utilizing the correlation between 
screens, the method comprising the steps of: 15 

generating trick play data from said bit stream; 
replacing information in a header part of trick 
play data with information corresponding to 
control information for decoding newly gener- 20 
ated; 

inserting said control information for decoding 
newly generated into said generated trick play 
data at a second time interval longer than a first 
time interval; 25 
generating recording data for recording said bit 
stream and said trick play data, respectively, in 
a normal play area and a trick play area of said 
recording medium; 

recording said recording data on said recording 30 
medium; 

reproducing, at the time of normal reproduc- 
tion, said bit stream in said normal play area 
from said recording medium, while reproduc- 
ing, at the time of trick play, said trick play data 35 
in said trick play area from said recording 
medium; and 

detecting, at the time of trick play, control infor- 
mation for decoding which has been recorded 
on said trick play area of said recording 40 
medium, and inserting the detected control 
information for decoding into said reproduced 
trick play data within said first time interval. 

51. A recording/reproducing method for recording and 45 
reproducing on a recording medium a bit stream 
comprising a video signal and an audio signal 
which are coded utilizing the correlation between 
screens, the method comprising the steps of: 

50 

generating trick play data from said bit stream 
such that control information for decoding trick 
play data is not included; 
generating recording data for recording said bit 
stream and said trick play data, respectively, in 55 
a normal play area and a trick play area of said 
recording medium; 

recording said recording data on said recording 
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medium; 

reproducing, at the time of normal reproduc- 
tion, said bit stream in said normal play area 
from said recording medium, while reproduc- 
ing, at the time of trick play, said trick play data 
in said trick play area from said recording 
medium; 

detecting, at the time of normal reproduction, 
control information for decoding included in 
said reproduced bit stream; and 
inserting, at the time of the transition from nor- 
mal reproduction to trick play, said detected 
control information for decoding into said repro- 
duced trick play data within a predetermined 
time interval. 

52. A recording/reproducing method for recording and 
reproducing on a recording medium a bit stream 
comprising a video signal and an audio signal 
which are coded utilizing the correlation between 
screens, the method comprising the steps of: 

generating trick play data from said bit stream; 
detecting control information for decoding from 
said bit stream, and inserting the control infor- 
mation for decoding into said generated trick 
play data at a second time interval longer than 
a first time interval; 

generating recording data for recording said bit 
stream and said trick play data, respectively, in 
a normal play area and a trick play area of said 
recording medium; 

recording said recording data on said recording 
medium; 

reproducing, at the time of normal reproduc- 
tion, said bit stream in said normal play area 
from said recording medium, while reproduc- 
ing, at the time of trick play, said trick play data 
in said trick play area from said recording 
medium; 

detecting, at the time of trick play, control infor- 
mation for decoding which has been recorded 
on said trick play area of said recording 
medium, and inserting the detected control 
information for decoding into said reproduced 
trick play data within said first time interval. 

53. The recording/reproducing method according to 
claim 52, further comprising the step of adding, 
when the control information for decoding is 
changed during a recording operation, the control 
information for decoding which has been changed 
to the head of said trick play data corresponding to 
the control information for decoding which has been 
changed. 

54. A recording/reproducing method for recording and 
reproducing on a recording medium a bit stream 
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comprising a video signal and an audio signal 
which are coded utilizing the correlation between 
screens, the method comprising the steps of: 

generating trick play data from said bit stream; 5 
detecting control information for decoding from 
said bit stream, and inserting the control infor- 
mation for decoding into said generated trick 
play data at a second time interval longer than 
a first time interval; w 
adding, when said control information for 
decoding from said bit stream is changed dur- 
ing a recording operation, the control informa- 
tion for decoding which has been changed to 
only the head of said trick play data corre- 15 
sponding to the control information for decod- 
ing which has been changed; 
generating recording data for recording said bit 
stream and said trick play data, respectively, in 
a normal play area and a trick play area of said 20 
recording medium; 

recording said recording data on said recording 
medium; 

reproducing, at the time of normal reproduc- 
tion, said bit stream in said normal play area 25 
from said recording medium, while reproduc- 
ing, at the time of trick play, said trick play data 
in said trick play area from said recording 
medium; 

detecting and holding, at the time of the transi- 30 
tion from normal reproduction to trick play, the 
control information for decoding included in 
said bit stream which has been reproduced at 
the time of normal reproduction; and 
detecting and holding, at the time of trick play, 35 
said control information for decoding which has 
been reproduced from said trick play area, and 
inserting the held control information for decod- 
ing into said reproduced trick play data within a 
predetermined time interval. 40 
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